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A New Electric Subway in Paris 


The North-South Line 


By the Paris Correspondent of the Scientific American 


Paris now has a new line of electric subway in op 
eration, and it is likely to prove a favorite with the 
public While it is laid out on about the same gen 
eral plan as the Metropolitan subway whose different 


sections run through the city, it was constructed and 


operated by an entirely different company As re 
gards the tunnel work of the line, which is known as 
the North-South subway we would refer to an ac 


count which we previously published at the earlier 


stages of this construction, illustrating the steel tube 
tunnel running under the Seine We also present 


some views which were taken of the tunnel and other 


parts of the work at a later period than those a 
companying our former article The remainder of the 
views showing the subway, in its finished state, the 
trains, etc., were taken at the time of the official in 
auguration of the line early in November On this 
occasion the Prefect of the Seine and delegates repre 
senting the ministerial department of public works 
the Municipal Council and other official bodies, made 
a visit to the line, and on the following day it was 
opened to the public 

For most of the way there is used a double track 
tunnel, the tracks being standard gage and employ 
ing the third rail system for taking the current. Each 
track, however, runs in a separate tube when passing 
under the Seine In addition to the third rail, an 
overhead wire is run along the tunnel, and the 
motor cars are run by trolley as well as on the third 
rail system. Short side tracks are placed at intervals 
in the tunnel, which is here enlarged to receive them, 
so that in case of obstruction to the track the trains 
will not be stopped in the main part of the tunnel, 
but can be sidetracked 

It will be remembered that the North-South line 
was organized on an entirely different financial and 
operating basis from the regular Metropolitan sub 
way Some years ago the plans for the Metropoli 
tan were drawn up so that when finished it would 
the whole town by its different sections, as 
When entirely com 
there 


cover 
nearly as this could be realized 
pleted, which will take 
will be no less than 70 miles of subway in op 
However, it was noticed that a gap had 


several years to come, 


eration 
been left in certain quarters of the town, and it 
would be desirable to cover this, so as to connect the 
southern Vaugirard and Montparnasse 
with the northern quarter of ‘Montmartre For this 
North-South company was formed quite 
Metropolitan system, in order to have 


quarters of 


reason the 
outside the 
the new subway constructed more rapidly than 
would otherwise have been the case 

The total length of the line when finished will be 
about 9 miles At present it ends shortly after the 


St. Lazare railroad depot, and the remainder is at 


present in construction There are now finished 18 
stations, starting from the Versailles Gate and run- 
ning by the Montparnasse Depot, crossing the Seine 
at the Place de la Concorde and reaching the St 
Lazare Depot When there will be 30 


stations in all It was specially desired to connect 


completed, 


the two railroad stations, so as to give a more di- 
rect transit between these two points. 

Profiting by the obtained in 
running the older subway during the last few years, 
the North-South line has a number of minor improve- 
ments which will be appreciated by the public The 


experience already 


cars did not need to be changed over from single 
truck to double bogie, as was the case for the Metro- 
politan line and involving considerable expense, as did 
also the adoption of fire-proof motors after the very 
disastrous fire at the Couronnes station, where so 
many passengers lost their lives by being smothered 
by the smoke from the burning train. In the present 
case the cars are run from the start upon double 
bogie, and all the most recent improvements have been 
made in the motors and controling apparatus. The 
motor cars are built on the plan which follows the 
most approved practice, that is, the cabin is located at 
the car end and is quite partitioned off from the rest 
of the car, with a small access door The remainder 
of the car is devoted to seating and standing places, 
on the central passage system, following about the 
same plan as for the other subway Motor cars and 
train, the trailers differing 
Good lighting and 


trailers go to form the 
only in the absence of the cabin 
ventilation add to the attractiveness of the cars 
The first and second-class cars have scarcely any dif- 
ference, except that they are painted outside in buff 
and blue color respectively 

A general elliptical section is given to the stations, 
and they are reached by staircases which descend 


n the These openings 


from openings pavement. 
cannot be housed over as a general rule, owing to the 
obstruction which they would give to the view. Some 
difficulty was found in the old line in obtaining a 
suitable non-slipping material for the steps when 
they were made wet by rain. For the new line pressed 
carborundum has been used for this purpose It is 
very durable and at the same time excellent in pre 
venting slipping As the line crosses the different 
sections of the other subway at four different 
points, it was required to make the transfer in the 
proper manner so that passengers can go from one 
line to the other 

Each subway has a separate station, and these 
are connected by underground passages No extra 
charge is made in any case for the transfer, the 
cents for second class and 5 


jefore 9 o'clock 


price of tickets being 
cents for first class on both lines 


there are delivered to employees return tickets for 4 
cents, Which allows of a return at any time of day. 

At the St. Lazare railroad depot there has been con- 
structed an underground rotunda hall which is used 
as a centering point for the numerous passageways. 
These are needed for the two subway stations, the 
passage leading to the railroad station, and the street 
entries and exits. One part of the rotunda is here 
represented It is surrounded with recess windows 
which are to contain displays of different kinds. In 
the center are the ticket offices and newstands. The 
hall has a vaulted ceiling upheld upon columns, and 
its design is tastefully carried out. Another station 
at the Rue Falguiére is worthy of remark from the 
fact that it is built of reinforced concrete. We have 
already illustrated this work, and it will be rémem- 
bered that the present material was adopted on ac- 
count of the narrowness of the street between the 
house foundations. The side walls of the elliptical 
station had to be very thin in order to keep the same 
standard inside space The problem was very well 
solved by the use of reinforced concrete, so that a 
side wall of but 0.61 meter (2 feet) could be em- 
ployed 

The stations are lined with white enameled brick, 
and the name of the station is shown in large letters 
of colored brickwork. Owing to the difference in the 
colored brick trimming of the station, green or 
brown, passengers can see at a glance which are the 
stations for making transfers The present tunnel 
does not run in a loop at the terminals, as before, but 
the trains are simply reversed, these being adapted 
for running either way One of our views shows 
the train at the station yards, which lie outside the 
tunnel near the Versailles gate. A somewhat novel 
feature is the use of a combined third rail and over- 
head trolley system for operating. Here the third 
rail is insulated and carries one side of the current, 
while the other pole of the current is connected to 
the overhead wire, using the ground (or track rails) 
as the common return 

This gives a three-wire system, and 1,200 volts are 
used in all in order to operate the two 600-volt motors 
of a car, in the same way as two 110-volt lamps are 
coupled upon the 220-volt three-wire system. In the 
case of the two motors, one side of motor No. 1 is 
thus connected to ground or the track rail, and the 
other side to the third rail. Motor No. 2 is connected 
on one side to ground and on the other to the trol- 
ley wire. The load is about even on each motor, 
owing to the controller combinations. By this 
method 1,200 volts are used on the current mains 
and consequently on half the current for the same 
power as if 600 volts were used, and this reduces the 
size of the wiring 








RULES GOVERNING THE COMPETITION FOR 


THE $15,000 FLYING MACHINE PRIZE 
OFFERED BY MR. EDWIN GOULD. 


1. A prize of $15,000 has been offered by Mr. Edwin 
Gould for the most perfect and practicable heavier 
than-air flying machine, designed and demonstrated 
and equipped with two or more com 


motors and propellers), 


in this country 
plete power plants (separat« 
3 connected that any power plant may be operated 
independently, or that they may be used together 
CONDITIONS OF ENTRY 

2. Competitors for the prize must file with the 
Contest Committee complete drawings and specifica 
tions of their machines, in which the arrangement of 
the engines and propellers is clearly shown, with the 
mechanism for throwing into or out of gear one or 


all of the engines and propellers. Such entry should 
be addressed to the Contest Committee of the Goutp- 
Scientivic American Prize, 361 Broadway, New York 
city Each contestant, in formally entering his ma 
chine, must specify its type (monoplane, biplane, heli 
copter, ete.), giv s principal dimensions, the num 
ber and size ts motor ind propellers, its horse 
power, fuel-carrying capacity, and the nature of its 
ering and contr nz devices 
Entrie n t eceived at the office of the 
Scr ric A I ! before June Ist, 1911. Con 
tests will take aC tu ith, ‘911, and following days 
At least two whit n t be entered in the contest 
or the prize not be awarded 
NTEST COMMITTEE 
4 The committee will consist of a representative 


of the Screntiric American, a representative of the 
Aero Club of America, and the representative of some 
technical institute This committee shall pass upon 
the practicability and efficiency of al ‘the machines 
entered in competition, and they shall also act as 
judges in determining which machine has made the 
best flights and complied with the tests upon which 
the winning of the prize is conditional. The decision 
of this committee shall be final e 


CONDITIONS O THE TEST 

5 jefore making a flight each contestant or his 
agent must prove to the satisfaction of the Contest 
Committee that he is able to drive each engine and 
propeller independently of the other or others, and 
that he is able to couple up all engines and propel- 
lers and drive them in unison. No machine will be 
allowed to compete unless it can fulfill these require- 
ments to the satisfaction of the Contest Committee 
The prize shall not be awarded unless the competitor 
can demonstrate that he is able to drive his machine 
n a continuous flight, over a designated course; and 
for a period of at least one hour he must run with 
one. of his power plants disconnected; also he must 
drive his engines during said flight alternately and 
tachometers attached to the 

used to prove such perform 


together Recording 
motors can probably be 
ance. 

In the judging of the 
machines, the questions of stability, ease of control, 
and safety will also be taken into consideration by 
machine best fulfilling these condi 


performances of the various 


the judges. The 
tions shall be awarded the prize 

6. All heavier-than-air machines of any type what 
ever—aeroplanes, helicopters, ornithopters, etc.—shall 


be entitled to compete for the prize, but all machines 
carrying a balloon or gas-containing envelope for pur- 
poses of support are excluded from the competition. 

7. The flights will be made under reasonable con- 
ditions of weather. The judges will, at their discre: 
tion, order the flights to begin at any time they may 
see fit, provided they consider the weather conditions 
sufficiently favorable. 

8. No entry fee will be charged, but the contestant 
must pay for the transportation of his machine to and 
from the field of trial. 

9. The place of holding the trial shall be deter- 
mined by the Contest Committee, and the location of 
such place of trial shall be announced on or about 
June Ist, 1911. 

Lieut. Bouvet has been making excavations at the 
Roman castellum of Ras-el-Ain Tlalet in the North 
African region, owing to a subsidy received from the 
Tunis archeological department. It is a _ fortified 
place of square shape, of about 300 feet on a side. 
The walls are 5 feet thick and are rounded at the 
four corners like the fort of El Hagueuf. Doors are 
observed on the north and south sides, but not in 
the center. The construction resembles that of the 
ancient camps of the Roman legion. Cavities below 
the ground level are found, which appear to be Chris- 
tian tombs. One of these, 7 feet deep, contained a 
square pitcher and a Christian lamp. Probably the 
tombs were violated in ancient times A chamber 
resembling a cellar was also found, and it contained 
the débris of about thirty amphore with numbers 
printed on them. Lamps, coins, and vases 
found in this place. 
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The Armament of Battleships 


[ue general principles of warship designs belong 

no one nation. It needs, however, the practical 
is well as the theoretical experience of past years, 
evained both at sea and in office, of experimental work 
ifloat and ashore, and of design work tempered by 
the judgment of its unbiased users, to produce a ship, 
especially one for purposes of war, in which every- 
thing is not only placed to the best advantage, but 
vhich shall simultaneously possess the important 
quality of fighting power associated with peace time 
convenience and _ habitability Just at the present 
moment, when the competition in naval armaments 
has pressed to the very utmost the output resources 
of the great armament firms in England, Germany, 
and the United States, the views of Sir William 
White, as they appear in an interesting paper on 
the subject of battleship armaments to the Society 
of Naval Architects and Marine Engineers in New 
York, are of more than usual interest. Sir William 
has probably designed more warships than any other 
naval architect, and his views have invariably been 
expressed with a temperate logic that goes far to 
carry conviction in the face of marked and able 
differences of view, enunciated more emphatically, 
but almost inevitably based on shorter experience 
of the subject under discussion. Sir William’s views 
in his latest paper indicate very clearly that his 
reputation for clarity of exposition has lost none of 
its force since he resigned the position of Chief Con- 
structor to the Royal Navy. 

The arguments in the paper under discussion reflect 
very fairly the views of the two camps into which 
gunnery schools may be said to be divided. One is 
the all-big-gun one-caliber school, while the other ad- 
vocates a secondary armament for battle purposes. 
As Sir William points out at the beginning of his 
paper, the fundamental idea which has governed the 
armaments of warships in all ages is the desire to 
provide means of offence which will enable a ship to 
destroy her adversary in the shortest possible time 
with the minimum damage to herself, and active 
offence still constitutes the best, though not the only 
means of doing so. The best arrangement of arma- 
ment for this purpose is discussed largely on the 
lines of Sir William's criticism of Admiral Bacon’s 
paper on the “Battleship of the Future,” read before 
the Institution of Naval Architects in London early 
in 1910, and more space being at his disposal on this 
oceasion, the pros and cons of the “Dreadnought” 
type are comprehensively analyzed, and deliberate 
opinions expressed as a result. Let it be said at 
once that Sir William advocates the re-adoption of 
the 6-inch gun as a fighting weapon in association 
with not more than four twin center line turrets 
arranged as in the “South Carolina,” an arrangement 
which it is said is to be adopted in the new Japanese 
battleship now being built at Barrow. Whether the 
big-gun advocates will believe that in the latter case 
the secondary armament is for fighting or for anti- 
torpedo-boat purposes, is another matter. Their view 
was given in these columns some few weeks ago in 
a leading article on the resuscitation of the medium 
ealiber weapons. 

It is generally agreed that battle ranges have in- 
evitably increased of late years, owing to the develop- 
ment of the locomotive torpedo, and to systems of fire 
control associated with improved gunnery. Conflict- 
ing views are held as to what the range will be. Cli- 
matic conditions, and a serious intention of attaining 
a decisive issue, may tend to reduce the range that 
would be chosen by the faster all-big-gun ships. Herein 
lies the crux of the situation. When the earlier 
Dreadnoughts were built, their speed gave them the 
advantage of choosing the range. Now that there are 
numerous ships of this type, as well as much faster 
torpedo craft afloat, there is, as we pointed out in the 
article referred to, a strong tendency to develop the 
smaller weapons. But for what purpose? Not for 
battleship attack directly. For indirect attack, for 
keeping up a “blanketing” fire with the object of 
making it difficult for the enemy to see the attacking 


Sir William White’s Views 


ship and on the off chance of their effecting damage to 
unarmored structures and communications which in- 
fluence fighting efficiency they may be useful, but it 
becomes a question, as Admiral Bacon said, as to 
whether adequate value for tonnage involved is ob- 
tained by their adoption. Obviously, if they are in- 
stalled at all they can be used for any or all purposes 
as long as they remain in action. The “volume of 
fire” obtainable from such quick firing would, some 
say, inflict considerable damage, and the experience 
of the Russians at Tshushima is generally dragged 
in to prove it. It is in this case. Well, in Capt. 
Semenoff’s book, quoted in the paper under review, 
we find on page 124 the remark: “That's only a 6-inch; 
no more ‘portmanteaux’ now!"—the word referring to 
the Japanese 12-inch shell. Again, on page 135: 
“There was a loud crash this was not a 
6-inch shell, but the ‘portmanteaux’ again. The men 
became sejzed with panic. Semenoff tells ably 
of the utter destruction due to shell fire, but his 
words are apt to be misread; the heavy shell was 
what they feared, and a similar well-directed fire from 
the Russian ships—secondary or primary, or big tor- 
pedo—would have kept the Japanese much farther 
away, obviously leaving the action even more to a 
question of “portmanteaux.” With this practical ex- 
perience in view, it is impossible to reconcile Sir 
William’s reason for believing that actual trials do 
not confirm the objection to mixed armaments on the 
ground that the simultaneous discharge of guns of 
different calibers must be accompanied by diminished 
efficiency in the control of fire and in the proportion 
of hits to rounds made by guns of different calibers. 
As we stated some time ago, when gun fire is handled 
so as to obtain hits, not merely volume of fire, the 
rapidity of discharge is much below the possible rap- 
idity of fire of the gun. Admiral Bacon suggests that 
it is merely a quarter of the potential rapidity, and 
aptly remarks that rapidity of fire, unaccompanied 
by rapidity of hitting, is a futile waste of ammuni- 
tion. We hold most strongly that in the King Ed- 
ward class, for instance, the accuracy of 6-inch fire 
is materially affected by the simultaneous discharge 
of the 9.2-inch and 12-inch guns. It suffers also in 
rapidity from the smoke nuisance. 

In referring to the number of heavy guns to be 
mounted, Sir William advocates pairs, and goes on to 
note the extraordinary Italian practice of mounting 
three triple and two twin turrets in the “Dante Ali- 
ghieri” class. Triple turrets involve insuperable ob- 
jections to practical gunners of the “hit-the-target” 
order; besides being too many eggs in one basket, they 
suffer from smoke interference and “throw-off” to an 
excessive extent. The relationship of protective material 
and the adequate support of the same also receives 
attention. In many foreign vessels we find turret 
roller paths fixed directly to or supported on the ver- 
tical barbette armor—a most dangerous practice, as 
in action the combined efficiency of the heavy gun 
armament, in spite of heavy blows on the protective 
armor, is a primary consideration. Adequate clear- 
ance between fixed and moving portions of a turret 
should always be allowed in spite of the increased 
overall dimensions and weight necessary. Reference 
is made to the maximum number of heavy guns that 
should be carried by a warship. Here the author is 
on much safer ground. In tonnage value for effect ob- 
tainable, it is hard to believe that it is possible to im- 
prove on the arrangement, first adopted in the United 
States battleship “Michigan,” of four twin turrets on 
the center line the two inner turrets firing over the two 
end turrets. Such an arrangement possesses the great 
advantage of minimum interference between turrets 
due to “blast. The system adopted in the “Inflexible” 
class, in the “Von der Tann,” or the Spanish battle- 
ships, of having two center line and two echelon 
turrets, really reduces these vessels in practice to 
the status—considering broadside work only—of six- 
gun ships. On paper, the echelon arrangement allows 
three pairs of turrets to five ahead and astern on the 
keel line. On board, such a discharge causes unpleas- 


ant consequences, and the limits of safe training in 
practice are considerably less than the extremes shown 
on the drawings. Of course, automatic danger signals 

generally shrill buzzers by the side of the turret- 
training levers—are supposed to warn the gun-layer 
when he risks his own or his neighbor’s comfort froim 
blast, but these are extremely apt to be unreliable 
in action, and the system of mounting guns to avoid 
this, even if the number of heavy guns be reduced, 
will probably be found best in service. The advan- 
tage conferred by confining the primary armament 
to the ends of a ship, as far as magazine accommo- 
dation is concerned, is very considerable. Side tur- 
rets, as in the “Dreadnought” or “Minas Giraes,” are 
inconvenient—the “Nassau” is very bad with four 
large turrets crowded together—owing to the difficulty 
experienced of making a good boiler and engine-room 
arrangement. Sir William does not touch on the 
point beyond referring to the objection to mixing 
stokeholds and magazines, but it entails probably an 
additional row of boilers to make up for the stag- 
gered units cut out by an echelon arrangement, or 
an increased length over the machinery space to 
allow for a transverse magazine. This involves a 
corresponding addition to the length, weight, and 
cost of the heavy belt armor. In view of this and 
the question of interference, his deliberately expressed 
convictions that in no case is it desirable to mount 
more than eight heavy guns in a single ship, and that 
these are best arranged in four positions, as in the 
“Michigan” class, will meet with less criticism than 
his third view that they should be supplemented 
by a powerful and well-protected secondary arma- 
ment. 

A large number of naval officers want a protected 
6-inch battery reintroduced, in spite of their expressed 
conviction that its fire may be discounted at ordinary 
battle ranges when accompanied by a 12-inch gun fire. 
Here is where Sir William takes an opposite view. 
A secondary battery mounted as in the “Michigan” 
on the upper deck is, in our opinion, vastly better 
than the corresponding main deck battery of the 
“Delaware.” With, however, the smoke nuisance from 
the heavy guns, the continual anticipation of blast 
effect from overhead and the lower rate of fire inevit- 
able from these causes, as well as from the desire for 
accuracy, it is hard to agree with him. The naval 
desire for the reintroduction of the 6-inch gun arises 
from a belief that it is a better anti-torpedo gun than 
the 4-inch. Opinions on this point also differ widely. 
If the increased caliber of heavy guns tends to put 
up battle ranges, then it probably is; but, as we stated 
in the article we referred to, the 4-inch should also 
be retained, in our opinion, for mounting in the super- 
structure. 

At the conclusion of his paper Sir William turns 
to the important point of future gun caliber, and draws 
a trenchant parallel between present practice and that 
of twenty years ago. All the arguments that held 
good for the increase from 12-inch to 13.5-inch hold 
good for an early advance to 15-inch or 16-inch. Such 
a gun is being made, we believe, at the present time. 
No argument is raised against such a caliber, except 
that of largér or more costly ships. This has never 
been heeded. Warships of all kinds are generally 
smaller than merchant vessels, and for many years 
the largest have never exceeded about 60 per cent 
of the greatest mercantile displacement. There are at 
present at least four ships being built with over 60,000 
tons full load displacement, and an increase in war- 
ship size is inevitable in the early future. So it is 
with speed. The “Von der Tann” and “Lion” will 
set examples of a far-reaching kind. Nothing is said 
of the tactical influence of speed or armament in the 
paper under review, but it is obviously considerable. 
Meanwhile, in spite of Sir William’s generous treat- 
ment of the subject, we feel assured that the big-gun 
school, adhering to the results of their practical 
experience, will remain unconvinced that for fighting 
purposes anything less than the biggest convenient 
gun is worth having.—The Engineer. 








Mr. H. E. Wimperis, M.A., Assoc. M. Inst. C. E., before 
the British Association for the Advancement of 
Science, described the form of accelerometer _re- 
cently invented by him. The instrument consists of 
a brass box about 4 inches across containing a copper 
disk mounted on a vertical pivot and “damped’” in its 
motions by a permanent magnet. The c.g. of the disk 
is purposely removed from the axis so that when 
the box moves forward, one side of the disk tends to 
lag behind, thus partially winding up a coiled spring 
and actuating a pointer which moves over a scale. 
Ta render the reading unaffected by any accelerations 
at right angles to the direction of motion, a second 


parallel axis is fitted, which is geared to the first 
one, and has attached to it masses having the same 
mass moment as the disk itself. Couples about these 
two axes add up in the direction of motion, but neu- 
tralize one another in any direction at right angles. 
The accelerometer therefore reads in one of the three 
directions of space only, and is not affected by even 
violent movements in the other two directions. With 
this instrument the author has measured the road 
resistance of various classes of road, and has obtained 
figures varying from 50 pounds to 210 pounds per ton. 
On main line railways the resistance is usually from 
12 pounds to 30 pounds per ton, depending on the 


speed. Measurements have also been made of the re- 
sistance to motion when a motor-car is coasting. In 
this way the horse-power and the engine friction can 
be measured, and a figure for the mechanical efficiency 
be obtained. 

The conclusions reached may be summed up as 
follows: By the use of the accelerometer road resist- 
ances can be read off at sight; the air resistance of 
the various shapes of car body can be determined; 
the brake horse-power and indicated horse-power of 
the engine can be obtained for various speeds; and 
that it is possible to trace step by step the losses of 
power in transmission to the road wheels. 
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Some Notes on Telephony 


Facts and Principles Underlying Modern Practice 


I, 
article it is 
gether fundamental 
formation pertaining to telephony which is not readily 
technical man not directly engaged 
in this phase of engineering activity 

Of the 


In writing this my object to bring to 


concisely such and general in 


available to the 


operation, no 
Each 


telephone systems in 


typify 


many 


one can be said to universal practice 


has some peculiarity which renders it especially adapt 





able for some particular situation not possessed by 
the other Fundamentally, however, all of the sys 
tems are alike; it is only in the devices employed to 
get successful results that practice varies so widely 
With this in view, the text, circuits, and sketches 
will aim to emphasize general principles only 
Il 
Any variation of resistance in a circuit will pro 
- ; 
a — a ae F 
mw’ c 
Fig. 1 


variation of current; upon this principle de 
pends the successful electrical transmission of speech 
The vuriation of current is the essential point. Fig 
1 illustrates this Mand M’ are both permanent 
The coils ce and c’c’ are wound around the 
ends of these magnets and are connected in series with 
the line. D and J’ are soft iron diaphrams. Normally 
the magnetic flux produced by M and passing through 
the coils cc, remains unchanged. Any change in this 
magnetic flux will induce an electromotive force in ¢c 
and this in turn will produce a current in any circuit 
with Voice waves upon 
striking D cause it to move to and fro, thus 
the distribution of the magnetic flux set up 
producing currents in cc. These currents 
(1) in strength according to the intensity of 
the motion of D, and (2) in direction according as D 
in moving toward or away from M. Such a 
of current in ce will cause the magnet M’ to be cor- 
respondingly strengthened and weakened, thus exert 
ing a varying pull on D’ and reproducing the original 
voice waves faithfully 

In the scheme outlined above, the talking currents 
are virtue of the transmitter acting as 
a generator or dynamo, the power for driving the dy 
namo being derived from the particles of air engaged 
the waves. The currents so 
produced must of necessity be weak, and there 
fore only effective for comparatively short lines. To 
overcome this defect a transmitter has been devised 
which depends for its action on causing variation in 
the strength of a current generated by an outside 
The variation of current is obtained by mak 


duce a 


magnets 


which ce may be connected. 
will 
varying 
by M and 


will vary 


variation 


produced by 


in constituting sound 


very 


source 
ing use of the principle that, if the pressure between 
two conducting bodies forming part of an electric cir 


cuit be varied, the resistance of the path between 
them will also be varied. Fig. 2 illustrates this 
The current from the battery passes through the 
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Fig. 2 
primary of an induction coil and through a mass of 


granular carbon gc, which lies loosely between a car- 


bon block CB and the diaphragm TD. Any sound 
waves striking 7D will produce a slight to and fro 
motion of the diaphragm which will cause the resist 
ance of gc to vary This variation ef resistance will 


cause corresponding changes of current in the prim- 


ary circuit, thus inducing currents in the secondary 
which pass over the line and affect M and M’ (both 
acting as receivers) as has been explained under 
Fig. 1! 

it might be well, at this point, to call attention to 
the fact that the varying current in the primary of 
the induction coil is undulating in character and 
always in the same direction The secondary cur 
rent is, however, alternating in character, its di 


rection depending on whether the primary current 
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ring 
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Then 
and the 
winding of the 


is increasing or diminishing in strength 


again, by virtue of the large size of wire 


turns in the 
the 


number of primary 


small 


induction coil, and comparatively small size of 


and the 
comparatively 
the 


wire large number of turns in the secondary 


high voltage is available 


talking 


winding, a 
which to 
high 

embodies all the 


with send currents over long 


lines of resistance 

Fig. 2 
effective 
lacking, 


the 
rhere is 


elements essential for 


transmission of articulate speech 
that an in 


attention of 


signaling system so 


call the 


however, a 


dividual at one instrument can 
an individual at another instrument in the same sys- 
tem when communication is desired. For such a pur 
pose, the magneto hand generator, in circuit with a 
polarized beil, is very largely used, and affords a 
most reliable signaling apparatus Fig. 3 illustrates 
this 

The magneto hand generator is an alternating cur- 
rent machine, depending for its action on the princi 


action of all ma- 


the 


dynamo-electric 
magnetic 


ple governing the 


chines, i. e., that if number of lines of 


force passing through a closed coil be varied, cur- 
rents of electricity will be generated in this coil, the 
direction of these currents depending upon the di- 


rection of the lines of force and on whether their num 


ber is decreasing or increasing 

The armature A is wound with a large number of 
turns, thus permitting the variation in the number and 
direction of the lines of magnetic force that pass 
through it in its various positions, as the crank C 


(Fig. 4) is turned. The lines of force are produced 
by the permanent magnet NS. (Fig. 3.) 

The bell shown in Fig. 3 is a polarized bell. N’S’ 
is a permanent magnet; c and c’ are soft iron cores 
connected by the yoke y, also of soft iron, and on 
which the bell caps are mounted. The bell hammer 


is rigidly fixed to A’, which is so pivoted that its ends 
, according to which ‘s 


current from 


toward or ¢ 
The alternating 
strengthens and 


N’S’, so 


may move freely 
the stronger 
the magneto periodically weakens the 
in and c’ by that 
attracted more strongly than 
hammer strike alternately 


magnet 


magnetism induced one 
end of A’ 


the other, which makes the 


is alternately 


the two bell caps 

The bell and 
in series with the 
ing current from the 
ance of the magneto This 
preciable, would weaken the ringing current consider- 
are provided 
when the magneto is 


winding are connected 
Hence any ring- 
the 


which 


the armature 


line (see Fig 5) 
resist 


is ap- 


coming line, meets 


resistance, 
this, devices 
the armature 


ably To remedy special 
which short-circuit 
not in use 

Fig. 4 
between p 


Here, the short-circuit is 
the contact at 
the 


means of an 


illustrates this 
d which is 


crank ( 


made and p’ by 
held in 
is operated, p’ is pressed away 
When ( has ceased to turn the short cir 


place by a spring. As soon as 
from p by 


other spring 


cuit is re-established 
Ill 
Enough has been said to make plain along what 
lines certain fundamental electrical principles have 
been utilized in telephony By way of emphasis, a 
brief summary will prove useful 
Prof. A. G. Bell is given the credit for construct- 
ing the first successful telephone instrument His 
success was due in a great measure to the fact that 
he realized fully the importance of a basic princi- 
Kelvin, viz., that 


ple announced at the time by Lord 
: If electricity is to convey all the delicacies 
articulate the 
continuously as 


of quality which distinguish speech, 


strength of its current must vary 
nearly as may be in 
of a 


sound.” 


proportion to the velocity 
the 


simple 
particle of air engaged in constituting 
The make-and-break principle used by many 
experimenters could not be the 
get a current which would vary 


made to meet above 
requirements To 


continuously and in simple proportion to the velocity 


of sound, Bell made use of two electrical principles 
(as explained under Fig. 1) (1) that, if the in- 
tensity of a magnetic field inclosed by a conductor 


corresponding varying cur- 
conductor (trans- 


magnet be 


varied, a 
will flow in 
that, if a 
of a varying current, this current 


be in anywise 


rent of electricity said 


and 2) permanent 


influence 


mitter), 
under the 
will, according to its 
the inherent 
ceiver). 
Bell's instrument 


or diminish 
magnet 


direction, increase 


attractive force of said (re- 


proved a striking success (its es- 
features being embodied in day re- 
lacked, however, the capacity to gener- 
sufficient contend with 


sential present 


ceivers) It 
strength to 


ate a current of 


defect the 
of varying 
was devised by 
day 


lines To 
based on 


high-resistance overcome this 
carbon transmitter, the theory 
pressure (as explained under Fig. 2), 
Edison, whose ideas are embodied in present 
transmitters. 

It has been pointed out that a variation of resist- 
ance will produce a variation of current. That this 
is the general principle underlying the transmission 
of speech may now be thoroughly appreciated by re- 
reading the text pertaining to Fig. 2. 

A general assembly circuit embodying all the neces- 
telephone system is 


sary features of an elementary 
shown in Fig. 5. Here, if WM wishes to talk to N, the 
crank of the generator G is turned (switch hook H 














the line, 
back to 
attached 


takes 


down); ringing current passes out on 
through switch hook H’, to the bell B’ and 
its source (G@) by way of the shunt (Fig. 4) 
B and B’ ring at the same time. M now 
off the hook and waits for N to 
If O, who is in the immediate vicinity, wishes to 
establish telephone communication with both M and 
V, an instrument is placed on his premises with sep- 
instru 


to @’. 


his receiver answer. 


arate pairs of wires going to the respective 
ments of M, N and O. When there are more than two 
or three instruments, sliding contact 
lever key is also provided at each instrument for plac- 
two stations in circuit. Fig. 6 indicates the 
form such lever key may take. With 
the key in its normal position, V is always in circuit 
with every station in the system. If M wishes to call, 
say L, the key must first be moved to the position in- 
dicated by the broken line. Contact is thus broken at 
, and q, and M is in circuit with L only. 

It is along lines similar to the above that what is 
known as an “Intercommunicating System” is 
lished. Such systems, in a variety of forms, are in 
common use in offices, factories, hotels, etc., where the 


some form of 


ing 


any 
arrangements 


~ 


n, 0, 


estab 


number of stations does not exceed say twenty-five. A 
greater number than this necessitates such an amount 
of wiring and complication of circuits as to make the 
system both expensive and cumbersome. 

IV. 

Considerations of a technical, commercial and 
tical nature have made the “Central Station” method 
the only successful one for handling a large number 
Here, every telephone station 
terminate in a central office 
suitable 


prac 


of telephone stations. 
has but two wires which 
is provided devices 


where an with 


for placing any two stations in circuit 


Le aaa Cc 


operator 
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Fig. 4 
Central offices may be divided into three general 


classes: 
1. Automatic 
2. Magneto. 
3. Common Battery. 

Automatic central offices aim to do away either en- 
tirely or in part with the services of operators. Here, 
the central office equipment is very complicated and 
does not permit of sufficient flexibility. At the 
ent time there are comparatively few automatic sys 


pres- 


tems in operation. 

Magneto central offices are not to the 
above objections, but here, the subscriber's equipment 
(which is as indicated under Fig. 5) entails an out 
lay of dead capital (local battery and generator), the 
maintenance cost per instrument is excessive (at- 
tery needs frequent attention), and the subscriber is 


subject 
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quired to perform duties which are burdensome and 

nvenient (holding switch hook down and operat- 
neg hand generator to “ring” central). Magneto sys- 
being rapidly replaced by common-battery 
which though by no means perfect, yet 
elements which stand for 
reliability, 


ms are 
systems, 
those 


efficiency, 


ossess 


convenience, 
ectrical and flexi- 
lity. 
The 
e shown in 


economy, 


elements of a 
Fig. 7 The 
transmitter, receiver, 
hook, polarized 
The subscriber's pair of 


basic common-battery system 


subscriber's equipment 
induction coil 
bell, and 
wires terminate at 
board in what is termed an 
The subscriber's lamp with its bat- 


onsists of a 


not shown), switch con- 


ienser 
office switch 
jack 


the central 
iswering 





ery is connected to the answering jack springs as 
hown Normally the lamp circuit is open on ac- 
M | N 
Tod —s se ' = fp 8 
e rT j 
=e | HCE 
° =r Ro, © | 
tags | | mao ) 
Ww} RS 
- | —______ — 
|_* ae. 
j Line iz aos 
= SS 


the which is a bar to the 
of unvarying currents. 


The common battery or talking battery is wired in 


count of condenser passage 


multiple between the answering and calling cerds. 
Each pole of the battery is connected to these cords 
through a divided repeating coil, one limb of each 


cord being connected to one of the four windings of 
the repeating coil The of a transmitter 
in circuit with either cord will produce a varying 
current which will act inductively, through the re- 
peating coils, upon the other cord. 

Thus, if A wishes to speak to B, he takes the re- 
ceived off the hook and unconsciously makes contact 
at @ which lights his central office lamp. On seeing 
the light, the central office operator inserts the plug 
of the into A’s jack, and puts her 
telephone circuit with A by pressing 
incident to the insertion of 
the jack springs are pressed 
from the lamp circuit contacts, thus putting 
lamp out.) When A tells the operator that he 
wants B she inserts the plug of the calling cord into 
B’s jack and presses the ringing key. This sends al- 
ternating current the line, through the 
(which is no bar to alternating current) 
bell. When B takes his off the 
communication between A and B is established. 

When B is transmitting, the windings c’c’ will 
operate as the primary windings of a transformer, cf 
which the secondary is formed by ce. The variation 
of current B’s transmitter will act in- 
ductively through the repeating coils, and produce a 
corresponding variation of current in A's circuit, 
thus actuating his receiver. 

V. 
industries in the United States which 


operation 


answering cord 
instrument in 
the talking key. 
a cord plug into a jack, 


(As an 


away 
the 


out on con- 
and 


hook, 


denser 
the 


receiver 


produced by 


There are few 


have made more rapid progress than that of tele- 
phony. The first successful telephone instrument 
was introduced by Prof. Bell in 1876. Early in 1877 
the manufacture of telephone instruments’ took 


definite form, and by the end of the year there were 


about 60,000 instruments in use. This enormous 


progress (although the percentage rate of increase 
has been greatest in the past few years) has been 
continuous. 

The report fer 1907 shows that the Bell system 


has about four million subscribers and that the actual 
value of Bell plants and working capital is $589,000,- 
000.: Gross earnings for the year amounted to $120,- 
000,000. The number of local messages averages 
eighteen miilion daily; the number of long distance 
messages nearly a half million daily. 

The figures would perhaps’ be 
over, if reports from all the 
panies were available. 


above enlarged 


once independent com- 


The figures would tend to indicate that with the 
great capital invested, the number of persons em- 
ployed must be enormous and that, therefore, tele- 
phony as a field of effort must rank among the 


leaders. 

The California ground squirrel is costing the coun- 
try dollars destruction of 
grain, and nuts, and its tunneling in irriga- 
tion embankments. In May, 1910, it caused a break 
in the Turlock Canal in Stanislaus County which cost 
$25,000 to addition to the of the 
of the water, estimated at over half a million dollars. 
Stull important is the fact that the ground 
squirrel has become plague-stricken and unless vigor- 


millions of because of its 


fruits, 


repair, it loss 


use 


more 
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its destruction the disease 
may become endemic as it is in India among certain 
of the native rodents. There is danger that the 
disease may be communicated to human beings and 
spread to other States. The most effective means of 
destroying the ground squirrels has been found to be 
whole with a starch solution holding 
With this preparation the 


ous measures are used for 


barley coated 


strychnine in suspension. 


squirrels may be practically exterminated over large 
areas at a cost of from 2% to 6 cents an acre, de- 
pending on their abundance. This preparation may 


be safely employed in pastures, on sheep ranges, and 
public The should be ad- 
before breeding season 


highways 
the 


along 
ministered 


poison 


The Corrosion of Iron 
We have no intention of troubling our readers by 
the importance of the matter on 
The point of interest for engineers 
the which their 
structures, for the reason that, the cause being found, 


jejune remarks on 


which we indite. 
corrosion destroys 


is the cause of 


remedies may be provided. 


Hitherto there have been two rival schools, with 
their respective scholars, and an academy with a 
scholiast at its head, which and who are now dis- 


The schools are known as the carbonic acid 
electrolytic put briefly, their 
The carbonic acid exponents be- 
lieve that the rusting of is conditioned by the 
inter-action between the and the oxygen of 
carbonic acid, which, in the presence of water, forms 


missed. 
and the 
doctrines are these: 


schools, and, 
iron 
metal 


this being decomposed by further 
oxygen to form ferric hydroxide, and to liberate car- 
bonic acid, which is the evil emissary laying the iron 

attack. The upholders of the electrolytic 
maintain that the intervention of carbonic 
acid is an accident, and unnecessary as a mode of ex- 


ferrous carbonate, 


open to 
theory 


planation. They hold that pure iron has in itself a 
solution tension—in plain words, a tendency to dis- 
solve—in pure water, just enough to cause it to dis- 


place the hydrogen of that water, to form a solution 
of ferrous hydroxide, and to produce rust when this 
solution from air it may be. 
Experiments are given by both protagonists diametri- 
The believer in the electrolytic theory 


is exposed to oxygen 


cally opposed 
states categorically that he has been able to dissolve 


pure iron in pure water; his opponent shows with 
great exactitude that pure iron is unattacked by 
pure water even in the, presence of oxygen, but on 
the incursion of the merest trifle of carbonic acid 
corrosion occurs and proceeds Honest thanks are 
due to both these honest workers, and from the con- 


flict of their opinion something useful may be picked. 
It is a fact that in a 
posed of the substances, 


fundamental system com- 
water, and oxy- 
gen, the oxidation of the iron should take place, be- 
cause the energy of the is thereby degraded. 
It is also that to the equilibrium of 


such a system which may be unstable, some quartum 


pure iron, 


system 


known upset 
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Fig. 6 
This, in the present instance, 
Water, when as pure 
as the can a non-elec- 
trolyte that its influence may be dismissed. But any 
ordinary water, condenser water, and, still more, the 
natural water which in practice commonly comes into 
contact with iron, contains abundance of electrolytes. 
Pure iron is, no doubt, homogeneous in the fullest 
sense, but no one who has looked at the polished sur- 
piece of commercial iron—and @ fortiori 
steel—under the microscope, would hesitate to pro- 
nounce it miscellaneous in texture. As neither pure 
iron nor pure water ever come together in practice, it 
may be pretty safely that these ma- 
terials in the presence of oxygen will suffer ordin- 
ary corrosion, and in this respect the electrolytic ad- 


quid may be needed. 
may be termed an electrolyte. 


chemist secure, is so nearly 


face of a 


assumed two 


vocates are right, although their experiments were 
designed to avoid such contretemps as commercial 
iron and common water. Per contra, the carbonic 


acid dialecticians have proved their point almost to 
the hilt by working with precautions bearing the 


6 


most remote relation to those obtaining in a boiler. 
When the sides are balanced, and when all proper al- 
lowance is made for the serious difficulties of experi- 
ment—difficulties which can scarcely be appreciated 
by any who has not himself encountered them—the 
matter according to our present knowledge may be 
summed up thus. 

Commercial iron, including all forms of steel, is a 
heterogeneous’ body. Ordinary water contains a 
variety of salts which are electrolytes. In the 
ence of oxygen the iron will be oxidized, as thermo- 
chemical considerations require. The rate of oxida- 
tion will depend jointly on the degree of heterogeneity 
of the iron, and on the amount and completeness of 
dissociation of the electrolytes. But as in nat- 
ural water carbonic acid exists, and as it act as 


pres 


every 
can 
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a labile acid, uniting with ferrous hydroxide, and 


being expelled from that combination by oxygen (fer- 
ric hydroxide being formed) again to take up its 
role as a constituent of ferrous carbonate, it is pre- 
eminently fitted to serve as a destroyer. Iron in 
the ferric state is sufficiently basic to hold most other 
acids, but carbonic acid it cannot hold, and thus it 
turns the emissary back to do further mischief. In 
practice both causes of destruction are at work, the 
heterogeneity of the iron, and the liability of the car- 
bonic acid—the presence of an electrolyte being 
understood. 

Formulation of our present knowledge and descrip- 
tion of its foundation is easy, but what about the 
remedy? It is best to say at once that none exists. 
As long as the heat of combination of iron with 
oxygen remains at 68,000 cal., and as long as these 
two elements are in contact with one another, so long 
will iron rust, provided a few necessary conditions 
occur, and these are so ordinary that their existence 
may be assumed. In special cases it is possible to 
prevent the corrosion of iron by making it “passive,” 
or by making it electronegative, but these are rare 
enough to be put as instances, and not as examples. 
In most cases the engineer has already decided that 
the provision of a skin which shall block the passage 
of oxygen to the iron is the best mode, but as his idea 
of a skin usually resolves itself into one of paint, the 
outcome is generally poor. Certainly it may be im- 
proved by the use of more rational preservatives than 
paint, such as tar applied as hot as it can be got 
upon the structure. But this is scarcely a help in 
protecting the inside of a boiler; and if it be ad 
mitted, as it must be admitted if any fragment of 
our knowledge is right, that the destruction of a 
clean, unprotected boiler of any sort fed with clean, 
ordinary water is certain, then thankfulness may be 
felt that clean, ordinary water commonly provides 
its own protection for the boiler in the homely form 
of scale. 

There is no royal road. Iron is won by the ex- 
penditure of fuel, and is potentially a combustible. 
Wherever it meets oxygen it will endeavor to unite 
with it. The rate pf union is neither here nor there; 
the tension making for union remains. As that ten- 
sion is elemental and invincible, the only means for 
its frustration is a severance of the two bodies by an 
impermeable septum, and as our friends the electro- 
chemists have given us such valuable help in this 
matter, we crave their aid for its provision. 

Wedgewood Ware is a peculiar glazed or unglazed 
earthenware goods, first made in England by the 
potter Josiah Wedgewood and named after him. In 


coloring Wedgewood ware in the mass, the Jasper 

ware, for instance, consisting of: 
Heavy spar 150 40 30 50 32 160 
ea ee ——s Ul. CU 
Bee Ge ct cansccus 45 20 12 35 25 90 
FO GD occ cccscce 35 t 310 8 40 
re S « wi 1 8 
Cornish stone ...... 50 20 20 7 


BD GH. oc cncenves 0:h sg Tiers, nd So, tal wr 
Add coloring metal oxides: Blue, 0.5 oxide of cobalt; 
dark green, 1 part chromic oxide; blue green, 0.3 
chromic oxide and 0.3 cobalt oxide; light green, oxide 
of nickel; bluish green, oxide of copper; yellow, anii- 
mony yellow; brown, in place of flux, add to the 
plastic clay about 0.33 of calcined ochre (iron dross) 
and about 8 parts of manganese. 
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What Electrochemistry is Accomplishing—II 


Modern Methods and their Results 


lil. Electric Furnaces 

Electric furnaces are furnaces in which the neces- 
sary heat or degree of temperature is produced or 
attained by means of electrical energy. The electric 
current is used in these furnaces solely for its heat- 
ing or thermal effect, and either alternating or direct 
current may be used, but alternating is preferred be- 
cause of its easier generation and management, capa 
bility of being procured from transformers, and ab- 
sence of electrolytic effects 

Electric furnaces render remarkable and highly 
valuable service to the chemist and metallurgist, for 
two distinct and unique capabilities; they can gen- 
erate heat within themselves without the use of com 
bustion and the consequent products of combustion 
to complicate the working of the furnace, and they can 
besides, if desirable, produce temperatures absolutely 
unapproachable in furnaces using fuel, and thereby 
enable the carrying out of operations only possible 
at these extremely high temperatures The upper 
limit of electric furnace temperature is simply the 
volatilizing point of carbon, the temperature at which 
the material of which the lining of the furnace is 
made, is boiled away. This is about 3,700 deg. C. or 
6,692 deg. F. The simple statement that this is three 
times as high as the melting point of cast iron, may 
give some notion of the enormous temperature here at 
one’s command tesides high temperature, the effi- 
ciency of application of electrical heat to the useful 
purpose is usually high, in many cases 50 to 75 per 
cent of all the heat developed can be usefully applied, 
as against 5 to 50 per cent utilized in fuel-fired fur- 
naces. The heating value or thermal equivalent of th 
electric current is perfectly definitely known; one kilo 
watt-hour will furnish 860 calories (3,400 B.t.u.) 
which if applied usefully at 100 per cent efficiency 
would bring to boiling and convert into steam 1.35 
kilogrammes (3 pounds) of water, or bring to melting 
and melt about 3 kilogrammes (6.6 pounds) of cast 
iron, or 2.5 kilogrammes (5.5 pounds) of steel 

Artificial graphite is a product particularly electro- 
chemical in its manufacture. Your fellow-townsman, 
Dr. E. G. Acheson, has practically created this indus- 
try and his name sticks to the product—Acheson 
graphite No temperature but that of the electric 
furnace can convert the ordinary amorphous carbon, 
containing small amounts of foreign substances, into 
pure, soft, homogeneous, unctuous graphite. The 
purity of the product and its quality has even sur- 
passed the artifice of Mother Nature herself. Whereas 
before, graphite in small scales was laboriously gath 
ered from Ceylon and Siberia, and with great pains 
worked up into graphite articles, now the articles 
are simply molded in ordinary impure amorphous 
carbon, and converted through and through, retain- 
ing their shape, into finished and complete graphite 
articles. What this highly pure product is going 
to do for lubrication, for annihilating the friction of 
the world’s machinery, perhaps only a few suspect and 
only Mr. Acheson knows You will all know more 
about this soon, and everyone of you who uses ma- 
chinery will profit by it. Meanwhile, in another dire 
tion, probably half the electrochemical industries now 
operating are beneficiaries of this invention, using 
artificial graphite anodes in electrolytic operations 
or as electrodes in electric furnaces The electro 
chemical industry in general has been most wonder 
fully helped by this one electrochemical process. 

Carborundum stands for a large industry, centered 
at Niagara Falls, and founded also by Mr. Acheson 
Twenty years ago the name was not in the diction 
ary; now it is known all over the world as the most 
efficient abrasive material in use. First produced just 
across the Monongahela, in a little furnace as large 
as a cigar box, and sold for polishing diamonds at 
many dollars per ounce, it is now made by tons in 
electric furnaces of 2,000 horse-power capacity, and 
competes successfully with such common natur: 
abrasives as emery and common sand. And in fact 
common silica sand, the most abundant material on 
earth, with common carbon, like coke, furnish all the 
ingredients necessary for the furnace to work upon 
to produce SIC, silicon carbide. Mr. Acheson not 
merely founded another new industry, but he discov- 
ered a new chemical compound; he has enriched sct- 
ence, promoted industry, and crested new instruments 
of service; no wonder that his scientific friends have 
showered on him honors—the Rumford Medal, the Per- 
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kin Medal, and two years ago the presidency of this 

Electrochemical Society. 

Silicon is the metal whose oxide is silica sand, and 
is by far the most abundant metallic element on earth. 
Up until very recently it was to be seen only in chem- 
ical museums, costly and useless—a chemical curiosity. 
Now Mr. F. J. Tone, one of Mr. Acheson’s former 
lieutenants, is producing it by the ton and selling it 
by the carload, at a few cents per pound. The chem- 
ical world has found uses for it, large uses, such as 
in solidifying steel, making good copper castings, re- 
ducing other metals from their oxides, chemical “pots 
and pans,” etc. This illustrates again the variety of 
the achievements of electrochemistry. Here is a new 
material furnished the world at a low price and all 
sorts of workers are finding all sorts of advantageous 
uses for it. The electric furnace makes it from 
simply sand and carbon, with electric energy, and 
plus considerable “brains.” 

Calcium carbide is the product of another Ameri 
can invention. The name was scarcely in chemical 
books, and the purveyors of the rarest chemicals did 
not have it on their lists, when Mr. Thomas Wilson, 
trying to make something else in the electric furnace, 
made this compound from ordinary lime and carbon, 
and started an electrochemical industry which has 
spread all over the civilized world. I am almost 
tempted to say that there is a calcium carbide works 
everywhere but in Pittsburg, but that would really be 
an exaggeration, and I will not say it. The best 
thing about calcium carbide is that it is easy to make; 
the raw materials may be found almost everywhere, 
and wherever power is cheap a flourishing calcium 
carbide industry may be built up. The curious thing 
about it is that its chief use is based on destroying it, 
acting upon it by water and forming acetylene gas. 
How great a boon acetylene gas has been to the bicy- 
clist, automobilist, for lighting trains, isolated houses, 
stations, and towns, needs no recital before this audi- 
ence; but the value of acetylene as a means of weld- 
ing with the blowpipe is only commencing to be 
appreciated. Acetylene welding is a convenience which 
owes its existence entirely to the electrochemical 
production of calcium carbide, and the iron and steel 
and other metal industries are being greatly helped 
by its use. 

Titanium carbide is not as familiar as calcium car- 
bide. It is made in a manner similar to the produc- 
tion of carborundum, using titanium oxide (rutile) 
and carbon. It has no uses similar to calcium carbide, 
nor any like silicon carbide. But electrical engineers 
have discovered that as arc light tips or electrodes it 
gives the most efficient arc light yet discovered, with 
a light efficiency running up to 3 candle-power per 
watt of electrical energy This is probably 50 per 
cent of the theoretically possible conversion of electri- 
cal energy into light energy, and is doubly as efficient 
as has ever before been attained. What this means 
for street lighting everywhere is difficult to realize; 
perhaps the best and most easily understood compari- 
son is to say that the titanium carbide arc lamp is 
to the ordinary arc, as the tungsten filament incan- 
descent lamp is to the carbon filament lamp; you 
will all grasp the scope of that statement. With 
acetylene lighting on one hand, and titanium arc 
lighting on the other, we need say no more about the 
influence of electrochemistry on modern illumination. 

Phosphorus. I stated before that the potassium 
chlorate on safety matches was all being made elec- 
trochemically. We can say practically the same of 
phosphorus. The electric furnace enables us to dis- 
till phosphorus much more easily and safely from 
the natural phosphates, than the older chemical meth- 
ods. Calcium carbide gives us acetylene gas, and 
another electrochemical furnace gives us the phos- 
phorus to “strike the light.” 

Ferro-alloys are alloys of iron with the more ex- 
pensive metals, used in manufacturing steels of various 
kinds. Ferro-manganese is used in practically all steel, 
ferro-silicon is used in almost all. Ferro-chromium, 
nickel, tungsten, molybdenum, boron, uranium, vana- 
dium, are some of the alloys used to make the special 
alloy steels, such as find great use in rapid tool steel, 
automobile axles, armor plate, gun steel, etc. These 
alloys are of great importance to the steel industry, 

and are made almost exclusively in electric furnaces. 
The industry has flourished most in countries having 
cheap power, such as among the French Alps, and 
the importations into this country have been on a 
large seale. Fortunately, we are commencing at Nta- 
gara Falls, in Virginia, and in Canada, to supply our- 


selves with these necessities of the steel industry, and 
we may look forward to a steady and large domestic 
development of this industry. Within a few miles of 
this hall, a small electric furnace is now at work mak- 
ing ferro-tungsten to go into high-class, expensive 
steel. Pittsburg is going to take its share in the 
running of this particular electro-metallurgical in- 
dustry. 

Pig iron would seem to be about the last item to 

find a place in an address upon the electrochemical 
industries. But the truth must “out”: electric furnace 
pig iron is now being made, and made and sold at a 
profit. We will hasten to admit that the furnaces are 
small, that they are in California and Sweden, where 
fuel is expensive and power is cheap, that a great 
deal of money has been sunk in bringing them to their 
present condition; but after all has been admitted, 
the fact remains that electric-furnace production of 
pig iron is not a chimera, but an accomplished fact. 
Pittsburg has been able to boast that she “could 
manufacture a ton of pig iron and put it down any- 
where in the world cheaper than it could be there 
produced.” That may be still true of the kind of pig 
iron which Pittsburg is able to make, but there are 
grades and qualities of pig iron (Swedish charcoal 
pig iron, for instance) which are still imported into 
this country and sold at double the price of our 
domestic pig iron. And, in the country where that 
charcoal pig is slowly, laboriously and skillfully made, 
the electric shaft furnace is able to compete with the 
charcoal blast furnace in producing this high quality 
pig iron. Dr. Haanel, of the Canadian Department 
of Mines, has in a recent report given us the most 
reliable information about the running of this furnace. 
The construction is peculiar, and still somewhat ex- 
perimental, the full power for which the furnace was 
designed has not yet been available for running it, 
the workmen are new to their tasks, the overseers 
are still learning, the irregularities in the running 
are not yet all overcome, and many of the minor 
details are yet being adjusted. The furnace is still, 
in brief, decidedly in the formative or experimental 
stage. Yet, notwithstanding, Prof. Odelstjerna, one 
of the most expert of Swedish metallurgists, states 
that the cost of production is $1.50 per ton less than 
in the Swedish blast furnaces. If that is true now, 
it needs little gift of prophecy to figure out at least 
$2.50 per ton saving when the furnace is properly run. 
Three similar furnaces of greater capacity, 2,500 
kilowatts each, are to be erected in Norway; three 
similar ones are to be put up at Sault Ste. Marie, 
Canada. These are only the forerunners, we may 
be sure, of dozens or perhaps even hundreds which 
will be built and operated within the lifetime of most 
of this audience. The time at our disposal forbids 
me describing these interesting furnaces; I can only 
refer you to Dr. Haanel’s interesting reports and to 
the transactions of this society, particularly to our 
volume xv. One surmise of my own I will, however, 
take time to mention: I have predicted that this 
electric furnace pig iron, made without the admit- 
tance or use of air blast, will be far superior to 
ordinary pig iron for conversion into steel, because 
of the absence of oxygen or, particularly, of nitrogen. 
Time will test this prediction, too. 

Electric steel is at present a topic of absorbing in- 
terest and great potentialities. It was primarily a 
competitor of the most expensive kind of steel—cru- 
cible steel. It was first made commercially in 1900 
by Mr. F. A. Kjellin of Sweden, by melting together 
in an electric furnace the same high-grade materials 
which are usually melted down in crucibles to form 
crucible steel. The product was made equal in quality 
to crucible steel, it was produced in lots of a ton or 
more at a melt, of very satisfactory uniformity, and 
with cheap water power to furnish electricity the cost 
was considerably below that of crucible steel. 

The steel melting pot or crucible is a siliceous 
vessel, holding about 100 pounds of steel, lasting 
only a few heats, and lifted in and out of the furnace 
by manual labor. The consumption of fuel to get the 
required melting heat is wickedly wasteful; not over 
five per cent of the heat-developing power of the fuel 
used is efficiently utilized as heat in the melted steel, 
and the actual proportion is usually less than half that 
much. The cost of labor, crucibles and fuel is exces- 
sive, and to this must be added the high cost of the 
pure material which must be used—practically the 
purest fron which can be made. 

The electric furnace ts changing ali this, rapidly tn 
continental Europe, slower in Sheffield, and still 
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lower in America; but the change is spreading surely 
ind inevitably. Real crucible steel will soon be a 
thing of the past, supplanted entirely by electric fur- 
nace steel of equal quality, made and sold much 
more cheaply. 

The electric furnaces used are of almost all types. 
fhe induction furnace was developed commercially 
by Kjellin in Sweden, improved, enlarged and greatly 
developed by his associates in Germany, combined 
with the Colby pattern in America, and still further 
modified by Hiorth in Norway. Thirty-six of these 
furnaces, the maximum capacity being one at Krupp’s 
works at Essen, 8% tons at a charge, are now built 
or building. The American Electric Furnace Com- 
pany is organized to push their building and opera- 
tion in America. The are radiation furnace was de- 
veloped by Major Stassano, an Italian artillery officer. 
It melts by heat radiated from powerful electric arcs. 
Several of these are in operation in Europe, and a 
gentleman managing one of the large American steel 
companies, who has just returned from an inspection 
of the different electric steel furnaces operating in 
Europe, tells me that he considered the Stassano fur- 
nace as doing the best work all around, of all the 
furnaces he saw in operation. I have seen this fur- 
nace operating smoothly and regularly, in Turin, 
producing steel for castings which were being sold in 
competition with open-hearth and Bessemer steel cast- 
ings in the open market. The single are furnace is 
best illustrated by the Girod furnace which is built 
like the body of an open-hearth furnace with the 
electric current entering the bath by carbon electrodes 
suspended above it and springing arcs to it while the 
current leaves the bath through metallic conductors 
passing through the saucer-shaped hearth below the 
level of the metallic surface. These furnaces work 
with great regularity, and a large number are operat- 
ing in Europe in capacities up to 12 tons each. I am 
informed that the Krupp works at Essen has just 
contracted to put in five of these of the 12-ton size, 
which would confirm statements made to me by my 
European friends that this furnace is working the 
best of all the electric steel furnaces now operating 
in Europe. The double are furnace, of which the 
Heroult furnace is the most familiar type, works 
with two ares in series, the current entering the bath 


and leaving it also through electrodes suspended 
above it. The general style is that of an open-hearth 
furnace with electrodes passing through the roof 


The current used is roughly 100 kilowatts per ton of 
steel capacity, and the largest so far operated is 15 
tons. A three-ton furnace of this type was seen by you 
at the Firth-Stirling Steel Works at Demmler, yes- 
terday, producing crucible-quality The U. S. 
Steel Corporation has acquired licenses to operate 
the Heroult furnace, and has already two 15-ton fur- 


steel. 
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naces in operation. Without doubt, the Heroult fur- 
nace is at the present time the most popular and suc- 
cessful electric steel furnace in the United States. I 
have not time to more than name the Keller, the 
Hiorth, the Harmet, the Frick—all of which are 
operating at this present moment, in Europe. 

There are other ways of making steel than the cru- 
Bessemer steel is the cheapest, and open- 
hearth steel is next best. These two varieties grade 
into each in quality, but between open-hearth 
and crucible steel there is an enormous gap in price 
and in quality which is to be bridged over 
by intermediate qualities of it be- 
comes cheaper and is manufactured on a larger scale. 
This will soon become the large the 
electric method, occupying a field peculiarly its own. 
It will enable manufacturers to supply steel 
better than the best open-hearth product at less than 
the price of crucible I need not enlarge upon 
the advantages of this to a Pittsburg audience. 

There are also varieties of methods of manufacture 
of steel, aside from the melting together of highly 
pure materials as in the crucible method, which are 
equally available in most types of the electric furnace. 
The Bessemer takes liquid pig iron ag it 
comes from the blast furnace and by rapid oxidation 
by air blast converts it into steel Mr. Heroult has 
tried to combine the converter with the 
electric furnace, in one apparatus, the idea being to 
first oxidize the metal by air blast and then to finish 
it while electric current supplied the necessary heat. 
I have no information that this combination furnace 
is anywhere in successful operation, but the equiva- 
lent of the performed first in the 
Bessemer then on the blown metal 
transferred into an furnace for finishing, is 
already in regular commercial operation at the South 
Chicago Works of the U. S. Steel Corporation. I 
have had the privilege and pleasure, thanks to Mr. 
Heroult, of studying that operation, in company with 
Mr. Heroult and the editor of Metallurgical and Chem- 
ical Engineering. You may find a description of the 
process in the April number of that journal, so I 
will not repeat it here—except so far as to say that 
15 tons of the product of the Bessemer blow, oxidized 
to the extent usual in the Bessemer converter, was 
kept melted less than two hours on the basic hearth 
of the electric furnace, treated with two different 
slags to refine it phosphorus and sulphur, de 
oxidized or “dead-melted,” and then poured into ingots 
of steel intended for The produced was 
of better quality than the usual corresponding open- 
hearth metal, and was produced at slightly less total 
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cost. This combination process bids fair to give a 
new lease of life to the declining Bessemer steel 
industry; its economic importance is evident 
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The open-hearth furnace is, at the 
most important of the methods of manufacturing stee! 
—“tonnage steel.” It makes steel from pig iron and 
scrap of proper quality, or from pig iron and iron ore 
(mill-seale), or from pig, scrap, and ore. It makes 
its best steel on silica hearths from high grade mate- 
rial low in sulphur and phosphorus, and its cheapest 
hearths from almost anything. The 
electric furnace can do any or all of these things, and, 
general proposition, produce better steel from 
given materials than the open-hearth furnace. Under 
what circumstances it will pay to the electric 
furnace instead of the open-hearth furnace would 
take at least one lecture to discuss; we will not go 
deeply into it here. In Europe, countries which have’ 
very cheap water power, around $10 per horse-power 
year, and fuel costing $4 to $6 per ton, are finding the 
electric furnace the cheaper; with power costing $20 
and coal $5, the two are about on equal terms; in 
Pittsburg, with power at $30 and coal at $1, the open- 
hearth furnace is by far the cheaper for producing such 
steel as it can‘produce. However, even here, the com- 
bination of Bessemer and electric furnace is possibly 
cheaper than the all open-hearth process; the com- 
bination of open-hearth and electric furnace process 
is quite possible and practicable, to produce crucible- 
quality steel on a large (tonnage) scale, and the com- 
bination of the open-hearth and electric furnace into 
one furnace is not only a possible combination, but is 
actually being “tried out.” 

The latter idea is to take an open-hearth furnace, 
and to place electrodes in the roof. The furnace is 
run as an ordinary open-hearth furnace, with the 
electrodes withdrawn; and at the close of the open- 
hearth heat, gas and air are shut off entirely, the 
electrodes lowered into proximity to the bath, and 
the heat finished as an electric furnace heat. The 
idea is sound and practicable, and will result in 
the production of better steel than can be obtained 
from any open-hearth furnace, at but a slight ad- 
vance on the cost of the open-hearth steel, say, $2 to 
3 per ton. 

As to the capacity for enlargement of electric steel 
furnaces, they started out to duplicate the crucible 
steel process, producing 100 pounds of melted steel at 
a heat, and in eight years have risen to 15 tons 
vapacity. In Europe, an electric calcium carbide fur- 
nace of 18,000 kilowatts, capable of producing 200 tons 
of carbide daily, is in practical operation. A furnace 
of like power capacity could be built to make steel, 
and would be a 200-ton steel furnace or larger. We 
ean therefore say with assurance, that with a little 
more experience and experiment, electrometallurgists 
will be able to furnish the steel maker with electric 
steel furnaces as large as are wanted—up to 200 tons’ 
capacity if desired. 
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Polonium 

PoLoONIuM was the first of the active substances sepa- 
rated from pitchblende residues by Mme. Curie. Vari- 
ous methods of concentration devised by her, 
with the result that preparations of polonium mixed 
with bismuth were early obtained many thousand 
times more active than uranium. Marckwald later 
separated from 15 tons of pitchblende about 3 milli- 
grammes of intensely active material which he called 
radio-tellurium, since it was separated initially with 
tellurium as an impurity. By dipping a copper plate 
into a solution of this substance, he obtained a de- 
posit of weight not more than 1/100 milligramme, 
which was far more active than an equal weight of 
radium. It was soon recognized that this preparation 
was identical with polonium, for it gave off the typi- 
cal a radiation, and had the characteristic rate of 
decay of that substance. Unfortunately, Marckwald 
was not aware at the time of separation of the great 
importance of testing whether lead appeared as a 
product of transformation of polonium. Before such 
an experiment could be made, the polonium to a large 
extent had been transformed. 

Polonium is one of the numerous transition ele- 
ments produced during the transformation of the ura- 
nium-radium series. It is half-transformed in about 
140 days, emitting a particles during the process. 
Rutherford showed in 1904 that polonium was in re- 
ality a transformation product of radium itself. Ra- 
dium at first changes into the emanation, and then 
successively into radium A, B, C, D, E, F, radium F 
being identical in all respects with the polonium di- 
rectly separated from a radio-active mineral. When 
the radium emanation is allowed to decay in a sealed 
glass tube, the walls of the tube are coated with an 
invisible deposit of pure radium D, radium E, and 
radium, F, but the amount of the latter to be obtained 
in this way is far too small to be weighable. 

The amount of polonium present in any radio-active 


were 


mineral can easily be calculated. Since the radium 
and polonium (radium F) in a mineral are in radio 
active equilibrium, the same number of a@ particles 


are expelled from each per second, Since polonium 


is half transformed in 140 days and radium in 2,000 
years, the former breaks up 5,000 times faster than 
the latter. The maximum amount of polonium to be 
obtained from a mineral is in consequence only 1/5,000 
of the amount of radium. In 1,000 kilogrammes of 
pitchblende containing 50 per of uranium, there 
are present 170 milligrammes of radium. The weight 
of polonium is about 1/5,000 of this, or about 1/30 
milligramme. It is thus obvious that to obtain 1/10 
of a milligramme of pure polonium, several tons of 
high-grade pitchblende must be worked up. The most 
natural source of polonium is radium D (radio-lead), 
which grows polonium and has a period of half trans- 


cent 


formation of about twenty years. Since polonium 
breaks up about 5,000 times faster than radium, its 
activity, weight for weight, should be about 5,000 


times greater than that of radium. There is nothing 
surprising in this, for the radium emanation has an 
activity about 200,000 that of radium, while 
radium A (period three minutes) must have an activ- 
ity 400 million times that of radium itself. Since the 
radiation from polonium is entirely in the form of a 
rays, it is to be expected that the radiation from it 
would show chemical and physical effects identical 
with those observed for pure emanation, the only dif- 
ference being that the products of the latter emit 8 
and y rays as well. 

Apart from the interest of obtaining a 
quantity of polonium in a pure state, the real impor- 
tance of the present investigations of Mme. Curie lies 
in the probable solution of the question of the nature 


times 


weighable 


of the substance into which the polonium is trans- 
formed. This problem has been much discussed in 
recent years. Since polonium emits a particles, one 


of its products of decomposition, as for all the other 
a-ray products, should be helium. The production of 
helium from a preparation of polonium has been ob- 
served by Rutherford and Boltwood (Manchester Lit. 
and Phil. Society, November 30th, 1909), and also by 
Mme. Curie and Debierne in their present experiments. 
Boltwood several suggested that the end 
product of the radium lead, and has col 
lected strong evidence in support of this view by com 
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paring the amount of helium and lead in old radio- 
active minerals. Since polonium is the last of the 
active products observed in the radium series, it is to 
be expected that polonium should be transformed 
into helium and lead, one atom of polonium produc- 
ing one atom of helium and one atom of lead. This 
point of view receives additional weight from con- 
sideration of the atomic weight to be expected for the 
end product of radium. Since in the uranium-radium 
series, seven a particles, each of which is an atom of 
helium of atomic weight four, are successively ex- 
pelled before radium F is reached, the atomic weight 
of polonium should be 7 X 4= 28 units less than ura- 
nium (atomic weight 238.5). This gives an atomic 
weight of polonium of 210.5, and after the loss of an 
a particle, a final product of atomic weight 206.5—a 
value very close to the atomic weight of lead. 

It is a matter of very great interest and importance 
to settle definitely polonium changes into 
lead. The evidence as a whole has long been in favor 
of that supposition. The outlook is very promising 
that the experiments of Mme. Curie and Debierne 
will settle this question conclusively. No doubt an 
interval must elapse to allow the polonium to decay 
before the final examination of the residual substance 
can be made.—Nature. 
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In a report by the French Consul-General at Rotter- 
dem, it is stated that 75 vessels of large and medium 
dimensions, aggregating 72,980 tons, were built in 
Dutch yards last year, against 76 vessels, of 63,806 
tons, in the 1908. The average measurement of 
the vessels built last year was 973 tons, whereas in 
1908 it was only 850 tons. River boats and small 
seagoing craft were also constructed to the number of 
799, and aggregating 150,753 tons, the small vessels 
built in 1908 totaling 683 boats and 112,873 tons. A 
good number of vessels were built for foreign account 
last year, namely—for Germany. 60,760 tons; for Bel- 
gium, 9,382 Great Britain, 4,279 tons; for 
Argentina, Brazil, 1,010 other 


year 


tons; for 


3,160 tons; for tons; 


items Making up a total altogether on foreign aecount 
of 97,996 tons, 
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The World’s Greatest Ship—Thdols: 











The new White Star liner * Olympie” which was launched from the famous yard of Harland & Wolff at Belfast in October last is far and away the largest vessel ever built, 
SSS! feet; beam, #24, feet; depth (from keel to main deck rail), 62 feet; and her tonnage displacement is 60,000. Her huge hull, divided into thirty water-tight e 


will propel her at a speed of 21 knots. In equipment also she will surpass anything afloat as can be seen from this diagraninatie pig 


Tue launching of the White Star liner “Olympic 
at Belfast on October 20th, marked a new advance in 
naval architecture. Not only is the “Olympic” the 
largest vessel that has ever been built, but her pro 
pelling machinery is of a type that has never been 
installed on a vessel of such dimensions After the 
success of combined turbine and reciprocating ma 
chinery in the Laurentic,” it was decided to equip 
the new steamer with both types of engines and with 
triple screws 

The “Olympi outwardly resembles the “Maure 
tania” of the Cunard Line She has four elliptical 
funnels, each 28 feet in diameter Her length ts 888% 
feet; her breadth over all, 924% feet; her breadth over 
boat-deck, 97 feet; her height from the bottom of her 
keel to top of her captain's house, 105% feet, and to 
the top of the funnels, 175 feet; her freeboard is 
somewhat greater than the ‘“Mauretania’s,” being 
about 52 feet at the top, 45 feet to the level of the 
main deck, 62 feet to the boat-deck amidships, and 
42 feet at the stern She may be distinguished from 
other four-funnel ships on the high seas by a single 





Despite her size, her engines will develop 45,000 
horse-power, sufficient to maintain the minitwam speed 
of twenty-one knots, for which she has been designed. 
The combined reciprocating and turbine engines are 
so planned that two reciprocating engines will drive 
the wing propellers, the exhaust passing into a low- 
pressure turbine driving the center propeller 

The launching weight of the “Olympic,” about 27,000 
tons, was the heaviest weight ever transferred from 
land to water; and this operation, always a matter 
of anxiety to those in charge, was naturally, in the 
case of so nuge a vessel, an undertaking of unusual 
importance. The method of launching was very sim 
ple. The vessel was held on the ways by hydraulic 
triggers, which were released by the mere opening of 
a valve, in order that the vast structure might glide 
into the water 

Some idea of the enormity of the “Olympic” may be 
obtained when we consider the size and quantity of 
some of the parts that entered into her construction 
Her rudder alone weighs 100 tons, and the weight of 


the castings comprising the stern frame, rudder, and 
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were shipped to Belfast. The largest beam weighs Since the 
four tons and measures 92 feet; the longest steel plates# po vessel, © 
are 36 feet. There are 2,500,000 rivets in the ship @ pas created 
Each engine crank-shaft weighs 118 tons; each bed “Olympic,” 
plate, 195 tons; each column, 21 tons; and the heay§ gize, but al 
est cylinder with its liner, 50 tons; the wing propeller,# naval archi 
38 tons. The weight of the casting for the turbine® we publishe 
cylinder is 167 tons, and of one of the solid bronze® Transatlant: 
propellers, 22 tons. The anchors are 19 feet in length® eyolution o! 
and over 15 tons in weight, and each link of their® tannia,” wh 
chains weighs several hundredweight. Twelve horges§ the Atlanti: 
were required to drag one of the anchors to the® day “Olym 
Naval Exposition at Olympia. between the 

The equipment and furnishings of the vessel have 4 and her sp¢ 
likewise driven home the gigantic size of her hull } her enormo 
Besides the usual dining rooms, lounges, saloomy 9 mum speed 
drawing and smoking rooms, restaurants, and vVe~ § and in pro 
andas and cafés, all beautifully decorated, the # The two d 
“Olympia” will be provided with a complete and welt § “Britannia” 
equipped Turkish bath, a spacious swimming bath,a§ a vessel w 
fullsized squash and racquet court, with a gallery § 12.5 knots, 
for the use of spectators of the game, electrical bath § in 1855, wi 














pole-mast forward of the bridge. The “Olympic” has brackets amounts to 280 tons, or 60 tons more than establishments, sun parlors, sport decks, palm courts, } 13.8 knots. 
a maximum draft of 37% feet, on which she displaces those of any other steamer. They were manufactured lifts, gymnasiums, etc These accommodations are) naval mast 
about 60,000 tons, as against a displacement of 45,000 at Darlington, and special arrangements had to be provided for 2,500 passengers. The crew will num § time that s' 
on the same draft for the “Mauretania made for their conveyance to Hartlepool, whence they ber S860 theless a | 
— — — —_——— ——— —. ———— ———— = 





The Structure of Metals 
By De. ALFren GRADENWITZ 

One of the most difficult tasks incumbent on the 
managers of machine shops, is the examination of the 
mechanical and electrical properties of raw materials 
and the utilization of the results thus obtained for 
their continued improvement 

In the electrical industry this task, because of the 
peculiar conditions of the case, becomes especially 
complicated. In fact, the mechanical! properties (hard 
ness, ductility, mechanical strength, etc.) being any 
thing but parallel to the electrical properties (insula 
tion, conductivity) two opposite tendencies have to 
be accounted for This industry therefore is esp 
cially interested in availing itself of the most per 
fect processes of chemical and of mechanical analysis 

Whereas the chemical composition of a given mate 
rial can always be ascertained by means of a mors 
or less complicated analysis, the thermal processes 
(melting and annealing) and the mechanical opera 
tions (rolling, compression, drawing, etc.) undergone 
by the material, cannot be checked by the old methods 
with all the accuracy and safety required. The metal 
lographic methods recently suggested are therefore 
specially useful in this case 

The Cable Works of the A. E. G. of Berlin has 


been among the first to adopt this method The 
following examples, two of which are illustrated here 
with by microphotographs for which we are indebted 
to the courtesy of the directors of the works, will 
give a striking idea of the many advantages afforded 
by a microscopic examination of polished cross-se 
tions 

The first example is a micrephotographic picture 
representing a brand of cast copper as obtained from 
wire refuse in tl fining furnac The copper (Cu) 
having absorbed ii ting, large amounts of oxygen 
(O), has united with th lement in the hape of 
red oxids if copper Cus neorporated with the 
opper under the sha f a fin owder, up to a 


certain density corresponding to saturation. By an 
examination of the microscopic cross-section, the 
crystals of pure copper (1) are seen suspended in a 
saturated solution (2) of copper-red oxide of copper 


In the second example, Fig. 1 represents a micro- 





Fia. .—A MICROPHOTOGRAPHIC PICTURE OF 
CAST COPPER SUPERHEATED INTENSELY 
Magnified 10) times 


ye 





hia, 2—STRUCTURE OF SAME SPECIMEN 
WHEN NON-MAGNETIC 


photographic picture of cast copper in which the per knowledge 
centage of red oxide has been increased by intense’ promises t« 
superheating. Wherever the limit of saturation was the engine 
exceeded, the red oxide has separated from the solv 

tion as well defined crystal. The following three com- The Cit: 
ponents of the metal structure are therefore observed 
in the microscope: Pure copper (1), copper-red oxide 
solution (2), pure red oxide of copper (3). 

In Fig. 2 is shown the microphotographic picture 
of a roughly purified cast copper where the oxygen | THe fact 
has been accumulated with a view to burn any | large scale 
metallic and non-metallic impurities as well as to) Well brougl 
prepare a reduction as violent as possible of the oxy- 4 at Marseill 
gen, forcing any foreign substances burnt or yee fo the D 
wise, to the surface of the bath by a purely mechani § bacteria, tt 
cal process. As soon as this reduction has been affected } 4 suitable 
the picture (as seen from Fig. 2) only comprises j Which shou 
some thin threads of red oxide (2) and copper § time. The 
crystals (1). the ultra-vy 

Another example, finally represents a_ perfectly § Sterilizing, 
refined cast copper. As the red oxide, even in slight | °Ut with | 
quantities, is detrimental to the mechanical and elec ¢ 4Mount of 
trical properties of copper, the oxygen having once J % describe 
done its duty, should be driven out completely. The which is d 
cast copper therefore is submitted once more to — De Recklit 
intense heating and to reduction, after which even that the e3 
the most minute metallographic observation will no § Paris Univ 
longer ascertain any traces of oxide Reduction is } There seer 
effected by the immersion of a birch trunk, the com- | 2ew methc 
ponents of which (carbon and hydrogen) possess 80 | backs whic 
strong an affinity for oxygen that this element, sud- it comes te 
denly leaving the copper in great amounts, combines In the ss 
with the reductive elements, while the melt undergoes | %cupy a | 
properly 0) 


By the 


a violent seething. 

Similar sets of metallographic pictures are pre | Sides, the 
pared at the Cable Works of the A. EB. G. for. any | high. ¢ 
operation of some importance, three chemists being | *erilizing 
intrusted with the checking of materials by com> | ‘aste to t 
paring these pictures with those of typical standard. 4 favored fo 

After having enriched to a surprising extent our |r munici 
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heOlympic ”’—a 60,000-ton Vessel 
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built, klk tonnage being half as much again (32,500 tons) as that of the.‘' Mauretania” or the * Lusitania,’ 
ight comfnts. contains nine steel decks, and provides accommodation for 2.500 passengers, besides a crew of 860, 
atic pi rinterior. The ‘ Titanic,” her sister ship, will be launched early this year. 


WORLDMEATEST SHIP. 


1 weighs Since the advent of the “Great Eastern” in 1858, 
el plates# no vessel, except the “ Mauretania” and “ Lusitania,” 
the ship.@ has created such a vast amount of comment as the 
ach bebe “Olympic,” not only on account of her enormous 
1e heay § size, but also because she represents a new type in 
yropeller,# naval architecture. In our issue of June 19th, 1909, 
turbine® we published an article on the “Development of the 
1 bronze Transatlantic Steamship,” in which we traced the 
n length® evolution of the modern liner from the old “ Bri- 
of their® tannia,” which was the first vessel that ever crossed 
e horse® the Atlantic on a regular schedule, to the present- 
} to the day “Olympic.” We pointed out, at the time, that 
between the “Britannia,” with her length of 215 feet 
sel have 4 and her speed of 8.5 knots, and the “Olympic,” with 
ier hull } her enormous length of nearly 900 feet and her mini- 
saloom, 7 mim speed Of 21 knots, the changes in construct‘on 
ind vew ¥ and in propelling machinery have been remarkable 
ed, the # The two decades that followed the advent of the 
nd wel: § “Britannia” saw the advent of the “Asia” in 1850, 
bath,a § a vessel with a length of 275 feet and a speed of 
gallery § 12.5 knots, and the “Persia,” an iron steamship built 
cal bath } in 1855, with a length of 385 feet and a speed of 
| courts, } 13.8 knots. Then came the “Great Eastern,’ Brunel's 
ons are) naval masterpiece, a ship so far in advance of her 
ill num © time that she proved a commercial failure, but never- 

theless a harbinger of the development which has 








given us the “Olympic.” The “Great Eastern” with 
a length of 692 feet and a displacement of 28,000 tons 
was not exceeded until the “Oceanic” made her ap 
pearance in 1899 with a length of 705 feet, a maximum 
displacement of 32,500 tons, and a speed of 20.7 
knots. 

The “Great Eastern” marked the transition from 
the paddle to the screw; for she was equipped with 
both. The “China,” built in 1862, a ship of 337 feet 
in length with a speed of 14 knots, was propelled by a 
single screw only. After that the screw propeller 
completely displaced the paddle wheel. Up to the 
time of the “City of Paris” and the “City of New 
York,” practically all of the vessels were driven by 
single screws, a method of propulsion which reached 
its highest development in the “Umbria” and “Et 
ruria,” 525 feet in length, and 19.6 knots of speed, 
with engines of 14,500 horse-power. With the “City 
of Paris” and the “City of New York,” began a new 
period of twin-screw ships driven by triple-expan- 
sion engines. When they went into service in 1889, 
they were by far the finest ships afloat, as well as 
the largest They were 560 feet in length, and had 
a displacement of 16,000 tons 

The “City of Paris” and the “City of New York” 
were steady and very much along the same lines. The 


Each vessel, when completed, will have cost $ 


which until now have held the record for size. Her dimensions are: Length, 
She is a triple-screw boat and her engines of 45,000 horse-power 
7,200,000. 


iywe 


From the Graphic, 


“Lucania,” the “Kaiser Wilhelm der Grosse,” the 
“Deutschland,” ete., were built in more or less rapid 
succession, and exceeded their predecessors in size 
and in speed. 

With the building of the “Lusitania” and the 
“Mauretania,” turbine engines permanently entered 
the field of transatlantic navigation, although the 
two Cunarders were not by any means the first ves- 
sels in which the turbine was installed. In the 
“Mauretania” and “Lusitania” a speed of from 25 to 
26 knots is maintained steadily, but at a cost which 
might well give less wealthy owners pause. The 
White Star Line has made no effort to compete with 
other companies in building ships which will hold 
transatlantic records for speed. The “Olympic,” like 
her predecessors, the “Celtic,” “Oceanic,” and “Baltic,” 
is a comfortable ship of moderate speed, as speeds go 
nowadays. In the combination of reciprocating en- 
gines and turbines she represents the entrance of a 
new type whose performances will be watched with 
not a little interest. 

The launching and other exterior views of the 
“Olympic” were illustrated in the Screntiric AMERI- 
can, November 12th, 1910. The present picture is 
taken from the London Graphic and it gives a sec- 
tional representation of her interior. 
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the per knowledge of living organisms, the microscope thus 
intense promises to render an equally efficient assistance to 
ion was the engineer engaged in industrial pursuits. 

he solu P . 


= a The City Water Sterilizing Process Used at 
oa Marseilles 
By the Paris Correspondent of the ScrenTIFIc 
picture AMERICAN. 


oxygen | Tue fact that city water can be sterilized on a 
rn any large scale by the use of ultra-violet rays has been 
1 as to well brought out in a series of tests which were made 
the oxy- | at Marseilles not long since. Owing to the knowledge 
r other § that the Durance River contains a large amount of 
nechani- | bacteria, the municipality felt the need of providing 
affected | 4 suitable method for sterilizing the water and one 
mprises } Which should allow of a large delivery at the same 
copper § time. The results of the tests seem to show that 
the ultra-violet-ray method is by far the best for 
erfectly | sterilizing, and is at the same time easy to carry 
1 slight | Out with a rapid delivery and takes but a small 
nd elec: § amount of current, hence the cost is low. We wish 
iz once § ‘0 describe the new apparatus for city water use 
y. The § Which is designed by Messrs. Henri, Helbronner, and 
sore to § De Recklinghausen, and it is gratifying to observe 
h even | that the experiments carried out by V. Henri at the 
will no § Paris University are now taking a practical shape. 
tion is } There seems to be a great future in store for the 
1e com- | 2ew method, seeing that it has none of the draw- 
sess 80 | backs which are found with the other processes when 
it, sud- fit comes to using it on ¢ large scale. 
ym bines In the sand-filtering method, for instance, the filters 
dergoes | %cupy a large surfacs of the plant, and when not 
properly operated the results are very imperfect. Be- 
-e pre | Sides, the first cost of installing the filtering plant 
or any |'8 high. Chemical products added to the water for 
being | *terilizing have the disadvantage of giving a bad 
y com- | taste to the water, and the method is not much 
undard. } favored for that reason. One of the best methods 
nt our |r municipal plants has been the ozone process, and 
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Fig. 2.—SECTIONAL VIEW OF APPARATUS 
FOR STERILIZING CITY WATER 

















Fie. 1.—APPARATUS USED FOR STERILIZING 
CITY WATER BY EMPLOYING ULTRA- 
VIOLET RAYS 


it has been used in some large cities. However, it 
gives a certain taste to the water which disappears 
but slowly, and on the other hand there must be great 
care taken in the ozone production in order to avoid 
forming any nitrogenous products, which would vitiate 
the water. Hence the process is somewhat difficult to 
carry out, or at least needs great care and attention. 

In order to find the best solution of the problem, 
the municipal council of Marseilles organized a con- 
course of sterilizing apparatus. Such a plant was 
required to deliver 200 cubic meters (261.5 cubic 
yards) of water per 24 hours, and was to be run 
continuously for one month. The inspection com- 
mittee included some of the leading specialists in 
hygiene, mining and civil engineers, and professors 
of universities. The results of the tests showed that 
the ultra-violet-ray process was undoubtedly the best 
for municipal use, as it has none of the defects which 
we mentioned above. It uses a small amount of cur- 
rent, and this has now been lowered in the new appa- 
ratus. Neither taste nor smell is given to the water, 
and the sterilizing is very effective. At the same time 
the process is easy to carry out and the apparatus 
needs but little attention. The first cost of the plant 
is low, and it occupies but a small space. 

The ultra-violet-ray apparatus was used in connec- 
tion with a Puech-Chabal filter in order to act upon 
clear water, and this was necessary from the fact that 
the Duvance water is very heavily charged with im- 
purities which render it turbid. After leaving the 
fiiter it passes at a continuous rate through the ultra- 
violet-ray apparatus. 

Fig. 1 of our engravings shows the appearance of 
the Marseilles apparatus and Fig. 2 the sectional 
view. In the former apparatus, the lamps were placed 
above the surface of the water upon floats, so that 
all of the radiation from the lamp could not be used, 
and in fact there was only one-third of the rays 
actually employed for the sterilizing. The authors 
sought for a means of utilizing a greater proportion 
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of the rays without changing the manner of working 
the are It is recognized that the working of the 
lamp depends essentially upon the temperature of 
the electrodes and the luminous tube, so that if we 
cool the lamp too much we will not obtain the same 
yield in ultra-violet rays as before, and to reach the 
same yield, the current must be considerably in- 
creased, For instance, if we immerse the quartz lamp 
in the water itself, according to Messrs. Courmont 
and Nogier’s method, we are obliged to double the 
current in order to obtain the same yield as in air. 

A great improvement is obtained by the present 
apparatus in this respect, as it allows of utilizing 
more than three-quarters of the rays given by the 
lamp, and here the lamp burns in air at its best 
conditions of working and we thus avoid immersing 
it in the water. The lamp is placed in a rectangular 
case whose three sides lying parallel to the lamp tube 
are formed of quartz plate. The tight box Q contain- 
ing the lamp J is placed in a semi-circular apparatus 
having five partitions in the inside The water is 
taken from a tank of filtered water and passes through 


a gate valve and a cylinder chamber S, then entering 
the main tank £Z. It follows around the path which 
the arrows indicate, and in this way it is exposed 
for some time to the action of the ultra-violet rays, 
so that we have a powerful sterilizing effect. It is 
found best in practice to use an automatic valve at 
the water inlet and it operates in the chamber S 
A valve in the lower part of the chamber is normally 
closed and is held up in this position by an electro 
magnet M which attracts an armature mounted on 
the end of the valve rod. A counterweight is used 
to give the proper adjustment of the weight. The 
electromagnet is connected in series with the lamp, 
so that when current passes in the lamp circuit the 
magnet acts and the valve is held closed. Should the 
current fail or the lamp break, the magnet allows 
the valve to drop, and the water now passes directly 
out of the apparatus by V into the sewer or else- 
where and no water will be delivered into the steri- 
lizing chamber. Thus there is no danger of having 
unsterilized water flowing through the apparatus in 
ease the current should fail. During the tests which 
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were made at Marseilles, the authors used a quartz 
lamp of the Westinghouse-Cooper Hewitt type, with a 
current of 22 volts and 3 amperes, and the apparatus 
was run from August 19th until the end of September, 
working day and night without stopping. It gave 
an output of 60 cubic meters (78.5 cubic yards) per 
24 hours, or 32% cubic yards per hour. During that 
time there were made eighteen bacteriologic tests of 
the incoming and outgoing water. Before entering 
the apparatus the (impure) water contained 30 to 300 
germs per cubic centimeter (0.061 cubic inch) and 
50 to 1,000 coli bacillus per liter (1.057 quarts). After 
sterilizing, we have on the average one germ per 
cubic centimeter and no coli bacillus in any case. 
The tests show therefore a run of six weeks, which 
gives a continuous sterilization of filtered water with 
a mean output of 25 cubic meters (32 cubic yards) 
per hour, using current at the rate of 660 watt-hours. 
This gives the lowest value which has yet been ob- 
tained, or 26 watt-hours per cubic meter of water 
(20 watt-hours per cubic yard), so that we have a 
striking progress with the new apparatus. 


Drifting of the Sun’s Family 


A Great Unsolved Astronomical Problem 


Tue part of th heavens, toward which it is be- 
lieved the Sun with its entire family of planets, 
comets, satellites and meteor-streams, including, of 
course, our own Earth, is moving with great velocity, 
is situated at this season directly overhead about 6 
o'clock ii the evening, and at a later hour a little 
farther toward the northwest This is one of the 
most interesting and important localities in the firma- 
ment to astronomers, toward which their attention 
and observation have been directed for many years 
past. 

The greatest fact which modern astronomy has re- 
vealed is that our whole solar system is now journey- 
ing toward the constellation Lyra in the northern 
heavens, and the greatest of the unsolved problems of 
astronomy is when, where, and how this journey be 
gan, and when, where, and how it will end. This 
journey is unceasing and unchanging, and is believed 
to be at the rate of twelve miles per second, or about 
300,000,000 miles in a year The question as to 
whence we came and whither we are drifting is one 
of vast importance, and is still engaging the atten- 
tion, as it has in the past, of the leading astronomers 
of the world, for in connection with it is involved 
the even greater question regarding the structure, ex- 
tent and boundary of the universe 

If we look up to the sky, directly overhead, just 
after sunset, we shall see a star of the first magni- 
tude known as Vega, which is located in the constella 
tion Lyra, the Harp, and is plainly visible through 
out most of the evening. This star, next to Capella, 
is the brightest north of the equator, and is famous as 
being the one which, in 12,000 years, will occupy the 
important position of the “Pole-star,” and will be 
known by that name in the future. The star shines 
with a bluish-white light, and may be easily recog 
nized, as it is the most conspicuous of any star visi 
ble near the zenith at this season 

It is toward this star, or rather the group to which 
it belongs, that our Earth and the solar system are 
believed to be moving, and this point in the heavens 
is known to astronomers as the “apex of the Sun's 
way.” During the last 120 years many astronomers, 
with ever increasing accuracy, have sought to de 
termine the point toward which our Sun, the Earth 
and all the other planets are moving For many 
years the result of investigations was that our sys 
tem is traveling toward the constellation Hercules in 
the northern sky. But more recent and careful meas 
ures lead to the conclusion that the point is located 
in the nearby constellation Lyra This point is 
nearly four degrees south and slightly east of the 
bright star Vega, the variations between final meas 
urements, maxima and minima, of all who have at 
tacked the great and highly complex problem being 
as much as seven degrees 

Owing to the “solar drift” in space, the orbit of our 
Earth, instead of being an ellipse, is really of a 
corkscrew shape, the axis of the “corkscrew” being in 
the direction of the constellation Lyra. The great 
star-cluster in Hercules, containing over 6,000 visible 
suns, is not very far away from that part of the sky 
which we are approaching, and it is possible that our 
system may form a distant part of one of its encir- 
cling wisps of star-strewn nebulous matter, so that in 
this case we may eventually be drawn into the 
gigantic cluster 

Most astronomers agree as to the general direction 
of the Sun's motion, but owing to the motion of the 


By Arthur KH. Bartlett 


stars themselves, there is not yet an exact agreement 
regarding the amount or direction of this motion. In 
a general way we may say that if an observer looks 
up to the heavens a little southwest of the zenith, on 
a clear evening at this season, he may correctly im- 
agine our Earth and the great system to which it be- 
longs as moving toward the star he there sees pre- 
sented to his view. This motion has been going on 
since the creation, and will probably continue for un 
known ages in the future 

It is true, as a recent writer has well remarked, 
“That since the ‘beginning’ we, with the Sun, have 
been steadily speeding on and on through interstellar 
space without once meeting or passing a single lonely 
stars, brings home to our realization as no other con 
sideration can, the amazing amplitude of cosmic 
space, the completeness of the isolation of each star 
from all others, and the supreme magnificence of the 
scale of the stellar universe.” 

Quite recently a new and ingenious theory has 
been advanced by two astronomers who have at- 
tempted to prove that the millions of stars compos- 
ing our immense universe are moving in two parallel 
streams, traveling in contrary directions, and situ- 
ated in opposite regions of the heavens, but their 
novel ideas have not been confirmed and have re- 
ceived little attention from astronomers who regard 
them at present as nothing more than an interest- 
ing speculation which does not admit of a practical 
demonstration, though it is possible that careful and 
long-continued observations in the future may pro- 
duce evidence in its favor 

The direction of our motion is indicated by the fact 
that the stars in that part of the heavens toward 
which we are traveling are observed to spread out 
and get farther apart, while those we are leaving in 
the opposite part of the heavens close up and gradu- 
ally approach each other, just as in walking through 
a forest the trees in front of us are seen to open out, 
while those in the rear appear nearer together as we 
leave them behind. But at present it is not known 
whether we are moving in a straight or curved path, 
and if in the latter it is so great that it cannot be 
determined Many stars which have a “proper mo- 
tion,” as it is called, appear to be moving in a per- 
fectly straight path through the sky. Among them 
is the faint star known as “No. 1830 Groombridge,” 
which is believed to be rushing through space at the 
rate of over 200 miles per second—a velocity so 
great that the combined attraction of all the masses 
in the universe cannot stop this star in its swift and 
solitary flight over the firmament. It is known to as- 
tronomers as the “Runaway Star,” but there are 
some other stars that are believed to be traveling even 
more rapidly, and none of them exhibits any indica 
tions of moving in a curved path. 

It is interesting to remark that the motion of the 
solar system plays an important part in the shifting 
panorama of the heavens. Not only do the stars move 
onward, but the Sun, moving also, carries us continu 
ally northward, so that our point of view is cease- 
lessly changing, and looking out from the flying 
Earth, we are like people on a ship which is passing 
by a squadron of other ships. Their evolutions cause 
them to appear in constantly changing relations to 
one another, and at the same time our own motion, 
hifting the line of sight, produces other changes of 
view, which increase the complexity of the apparent 
movements. In short, we are reminded of the re- 


markable resemblance of the universe to the modern 
conception of an atom, in which the restless cor- 
puscles are speeding in all directions, so that an in- 
finitesimal being, inhabiting one of those corpuscles, 
would see the other corpuscles shaping themselves 
into constellations that would be as unenduring as are 
the figures that the poetic imagination traces among 
the stars. 

The famous German astronomer MAadler, over fifty 
years ago advancea the theory that our Sun and all 
the stars—which are also Suns—are moving in a 
great orbit around the star Alcyone tocated in the 
Pleiades, a prominent cluster mentioned in the Bible, 
and known as the “Seven Sisters,” six of which are 
plainly visible to the naked eye and may be seen at 
this season just above the eastern horizon about 8 
o'clock in the evening. But Madler adduced no evi- 
dence in support of his views, which were not gener- 
ally accepted by astronomers. His ingenious theory 
was exploded many years ago, and astronomers do not 
at present recognize any particular star as the cen- 
ter around which all the other stars revolve, though 
it is possible that such a center exists somewhere in 
the universe. 

The theory that the solar system is revolving 
around a central Sun was first suggested by Thomas 
Wright, of England, in 1750, and later Madler sup- 
posed that he had discovered the exact center of this 
motion; but it is not thought by astronomers that suf- 
ficient evidence exists to support this belief, and ail 
that can be said to be established at present is, that 
the Sun with its great family of revolving worlds, is 
rushing through space toward a point in the constel- 
lation Lyra, a familiar group of stars located in the 
northern heavens, and which may be seen to good ad- 
vantage at this season in the early evening.—Popu- 
lar Astronomy 

Albinism and Heredity 

Dr. AND Mrs. Caartes B. Davenport,.of the Labora- 
tory for Experimental Evolution maintained by the 
Carnegie Institute at Cold Springs Harbor, Long 
Island, have recently published another installment of 
their studies on human pedigrees from the point of 
view of heredity This is concerned with the ques- 
tion of albinism in man, and some of the conclusions 
are of general interest. 

So far as the evidence goes, the children of albinos 
are always albinos. In albino marriages albino chil- 
dren may be expected without regard to the par- 
entage of the albinos themselves. For example, in 
one of the cases given, the mother was of negro par- 
entage, while the father was of Caucasian parentage; 
but the offspring was without any pigmentation. 

The authors think that in every new case of al- 
binism there is a probability of consanguinity among 
the parents. But this seems to be reasoning back- 
ward from the fact that out of a number of cases one- 
third of all the albinos arose from consanguineous 
marriages. ‘Che facts appear to agree with the gen- 
eral rule that a recessive character ( 414 albinism is 
a recessive character in most animals that have been 
studied) arises only when both paren’s carry the 
same defect; “and the probability that both carry the 
same defect is increased when both belong to the 
same strain.” ’ 

The proportion of albino offspring in any family ac 
cords with the Mendelian expectation, in the long rua, 
as in other mammals. When one paren? ig albinic 
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albinic offspring occur at all, there will be one- 
hal’ albinie and one-half pigmented; in these records 
the were sixteen albinic and fifteen normal chil- 
dret in five families. 

Comparison of the hair coloration in the parentage 
of albinos with that in the normal population shows 
a great preponderance of red and auburn hair among 
the former, while dark browns and blacks occur less 
frequently—65 per cent as compared with 81.5 per 


alt 


cent in the general population. Albinos frequently 
have a blue iris; this fact does not appear to be cor- 
related with the preponderance of blue eyes in the 
parentage of albinos. 

As to the causes of albinism, the authors conclude 
that it results from the fortuitous union of two germ 
cells lacking a pigment factor. The meaning of this 
is not very clear. It may mean either that the par- 
ents bear such germ cells as part of their inheritance-- 


Paris as a Seaport 
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in which case it is but another way of saying that 
albinism is congenital and is inherited according to 
definite mathematically calculable probabilities, or it 
may mean that germ cells lacking the pigment factor 
are present in all individuals in small numbers, and 
their union is a relatively rare event. The facts 
brought out in the study point to the first as being the 
probable meaning of the authors; but in that case we 
are still in the dark as to the cause of albinism. 


A Proposed Canal between Paris and Rouen 


By the Paris Correspondent of the Scientific American 


4 progecrt has recently been made to establish a 
navigable connection between Paris and the English 
Channel, so as to convert the French capital into a 
seaport and allow vessels up to 3,000 tons draft to 
unload freight at the docks. The cost of this under 
taking is estimated at thirty to fifty million dollars. 
Aside from the other obvious advantages which would 
be derived from such a plan, one circumstance which 
commends it particularly is the fact that it would 
preclude all possibility of any repetition in the future 
of such disasters as were recently caused by the 
flooding of the Seine. The idea of turning Paris into 
a seaport is not by any means new, but has of late 
years been suggested repeatedly. One of its principal 
advocates was M. Bouquet de la Grye, who in 1886 
presented a project to the government, suggesting a 
deepening of the bed of the Seine between Paris and 
Rouen. From this point on to the mouth of the Seine 
at the English Channel (a distance of 76 miles) the 
natural depth of the river is sufficient, and at the 
present time vessels travel up the Seine as far as 
Rouen, where the minimum depth is 16 to 18 feet, 
the port accommodating vessels ranging up to 3,000 
tons. From Rouen to Paris the Seine channel has a 
depth of only 10 feet. It is proposed to increase this 
to 21 feet so as to enable vessels to travel all the 
way to Paris by water. The channel would follow all 
the windings of the Seine except for two short cuts 
where a separate canal would be built so as to avoid 
rossing the Paris-Havre Railroad. Our illustration, 
for which we are indebted to L’Illustration, shows 
this and other features to be referred to below. The 
total distance of the journey is about 130 miles and 
would be covered in about eighteen hours with the 
usual tugboats. As regards the width of the river, it 
is 115 feet at water level in straight portions, and 150 
feet at curves with a radius of less than 5,000 feet. 
By the way of comparison it may be mentioned that 
the Manchester canal has a maximum width of 119 
feet, while the Suez canal is 122 feet broad. The 
project in its present form provides for five levels 
with locks, while the section from Rouen to the Chan- 
nel would be open and would take up the variations 
of the tide. 

The plans include twenty-four drawbridges. The 
port at Paris would be located at the suburbs of St. 
Ouen. The total cost of the engineering work is esti- 
mated at thirty million dollars and the total capital 
invested at fifty millions. 

This project of establishing a seaport at Paris has 
now once more come to the foreground and is being 
discussed in the daily newspapers, in Parliamentary 
circles, and also by the municipal council of Paris, 
who are in favor of its adoption. Just at this time, 
with the memory of the Seine inundation freshly in 
people’s minds, and with the pressing problem of pro- 
viding measures to guard against such accidents in 
the future, the soil is very favorable for the project 
to strike root. It would save the community the dead 
cost which would be involved in carrying out any of 
the other plans that have been proposed for coping 
with the situation. The cost of the project outlined 
above might quite probably be borne by a private en 
terprise. The municipal council is now, however, 
disposed to have the city take the matter into their 
own hands and has pronounced its sentiment to this 
effect by a unanimous vote. That the city is quite 
capable of handling such enterprises successfully is 
evidenced by the very extensive network of the Paris 
subway, which when completed will have an aggregate 
length of no less than seventy miles. In any case the 
enterprise would pay for itself. A tax of $0.40 to 
$0.60 per ton gage for sea-going vessels would be col- 
lected, and also pilot taxe~ and other rates for river 
boats, thus yielding 9 constant return. Soon after the 
enterprise was placed on a working basis, the receipts 
would, no doubt, pay 5 per cent interest on the capital 
and yield a handsome surplus. This is a very conserva- 
tive estimate and takes no account of the great increase 
in traffic which would no doubt develop in the future 
It is estimated that having regard only to traffic 


which can be counted on with practical certainty, 
this would amount in the second year of operation, 
to about ten million tons. 

The project is attracting attention’ in countries 
outside of France, especially those which now possess 
large seaports such as Antwerp and Hamburg, and 
should it be carried out, Paris will enter into com 
petition with these ports as well as with London, so 


that the entire European traffic will be affected. 
Antwerp would lose a part of its shipping, which 
now comes from Paris and Eastern France, Alsace, 


Switzerland, and Bavaria. It is interesting to note 


. 
masses stand, for here, many, many years ago, arose 
the great Aztec temple. Under their feet, deeply 
buried, lie altars and urns, sacrificial stones and 


axioms, and many heads of the great snake—much 
has already been brought to light, but the earth 
still covers and envelops a great deal. 

“And now a new race celebrates on this sacred 
ground, the memorial day of their regained liberty. 
The national palace is gaily decorated and the city 
hall opposite is brilliant in bright illumination; in 
the dark, wonderfully beautiful sky the moon shines 
silvery with a soft radiance, surrounded by innumer- 
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that towards the end of the century recently com- 
pleted, London lost something of its supremacy as a 
European freight seaport. Gradually we have seen 
Germany, Belgium, and Holland assuming an inde- 
pendent position of prominence. Since 1893 the traffic 
of Hamburg has increased 80 per cent; Antwerp has 
about the same showing, and Rotterdam has gone up 
by no less than 160 per cent. During this period the 
London traffic increased by only 30 per cent. France, 
however, has been far behind as regards the merchant 
marine, and could not compete with other leading 
countries. At the present time France sends on an 
average twenty-five million dollars’ worth of freight 
to London to have it re-shipped from there to dif- 
ferent points of the globe. Should the new project 
be carried out, this state of affairs. will be entirely 
changed, and Paris will rank among the principal 
seaports of Europe. It will receive within its harbor 
vessels arriving from distant countries. A boat which 
has traveled some ten or thirteen thousand 
coming from Australia, South America, or China will 
not hesitate to go a little extra distance and land at 
Paris instead of London, if the conditions of the 
trade render it desirable. 


miles 


The Independence Bell of Mexico 

In connection with the recent centennial celebration 
of the independence of Mexico, it may not be so 
generally known that each year, on the recurrence of 
the anniversary, which is always joyfully celebrated, 
an interesting scene is to be witnessed in the Mexi- 
can capital. On the evening of this day, President 
Diaz, with his ministers and state officials, assemble 
in the great ambassadors’ hall in the palace. In the 
great Zocalo, before the National Palace, is waiting 
a crowd of many thousands, high and low, poor and 
rich. In the “Biography of Porfirio Diaz,” compiled 
by Tweedie, the scene, as witnessed annually, is thus 
described: “It is historic ground on which the crowded 


able glittering stars. Below, however, the bright elec- 
tric lights gleam on the white shirts and the red 
hats of the men and the multi-colored rebozos of the 
women; all gaze earnestly at the great, brightly 
lighted clock, the hands of which approach the hour 
of eleven. But a minute of the time is lacking when 
the balcony doors of the palace are thrown wide 
open, and from the apartment within, the President 
makes his appearance, clad in festal garb, with the 
broad sash of the President's office across his breast, 
and in one hand the flag of Mexico. Behind him are 
ranged the ministers. In the pent-up silence of the 
waiting throng, he raises his hand to the cord leading 
up to the great bell hanging above him and rings 
on it eleven strokes. Deep and full, the resounding 
notes of the great bell tell of the nation’s independ- 
ence as it did, on a previous occasion, one hundred 
years ago, when it rang from the Dolores church. It 
was brought from there to Mexico in 1896. When 
the last stroke has resounded, the President proclaims 
in ringing, far-reaching tones, “Live the independ- 
and live Mexico.” The silence is broken, the 
solemn moment is and a many thousand- 
throated cheer rings over the great plaza in the 
stillness of the night.” 


ence 


passed 


The fact has been established that the bubonic 
plague is primarily a rat disease and that it is 
transmitted to human beings chiefly by means of fleas 
which infest rats. Permanent freedom from the rat 
pest can be secured only by preventive measures. The 
means of ingress to a building must be stopped and 
the animals deprived of food, when they can be easily 
trapped. The bacteria preparations on the market 
for killing rats may be depended on to kill the rats 
they up 
They are 


which eat the prepared bait, but do not set 


an epidemic, as has often been claimed 


inferior to the poisons and their price is practically 
prohibitive when used on a large scale, 
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The Destruction of Weeds by Chemical Means—I 


An Important Agricultural Problem 


By Harold C. Long, B.Sc., Author of “‘Common Weeds of the Farm and Garden” 


Durning the past twenty years an increasing amount 
of attention has been devoted to the economic side 
of insect and fungous pests, with a view to their ex 
termination, and The Destructive Insects and Pests 
Act of 1907 gives the Board of Agriculture and Fish 
‘ries power to deal with the whole question, and to 


carry out compulsory preventive and remedial meas- 
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Fic. 1.—Charlock (Sinapis arvensis L.) X 2/3. This 


Weed is Readily Destroyed by Spraying with a 
Solution of Copper Sulphate or Iron Sulphate 


ures in the case of such species as they consider of 
sufficient importance to schedule in their orders.’ The 
attention of scientific workers has for many years 


been turned to the necessity of acquiring a thorough 
knowledge of the life histories of all the worst in 
sect and fungous pests of farm, garden, and orchard, 
and a vast fund of information has been acquired by 
a systematic study of individual species. Such study, 
in conjunction with experimental work, has been 
necessary in order to eradicate the particular pest 
concerned, and here also much has been accomplished, 
even though it be said that much remains to be done 

What, however, is the position in regard to the 
prevention and eradication of the common weeds of 
the farm and the garden which annually cause so 
much loss to the grower of crops? It may be said 
that a good deal has been done to enable the unbo 
tanical worker to identify species, and a few prac- 


tical botanists and agriculturists have offered sound 


ve 





Fig. 2 Redshawk (Polygonum Persi 
ecaria L.) KX % This is a Pest of Good Arable 
Land and Gardens. It Has Been Quite Destroyed 


by a 4 Per Cent Solution of Copper Sulphate 


Pers:caria or 


(100 Gallons Per Acre) 


advice as to the mechanical destruction of weeds 
Yet the 
quate, and while some of the highly farmed lands 


information available is still quite inade- 


are more or less weedless, the majority of farmers 
meet with two or three species of weeds which they 


experience extreme difficulty in combating. The ques- 


* Anowled 


The Destruct I md Pests Order of 1910, schedules 
sixteen “destru insect 1 pest whose presence on any 
premises must be fied to the Is \uthority or to the 


Board of Agriculture and lisherles 


tion of weed eradication is one of real difficulty, and 
when we bear in mind the fact that many serious in- 
sect and fungous pests are supported and distributed 
by weeds, it assumes an importance which the entom- 
ologist and mycologist would do well to recollect. Prof. 
Somerville has written:? “Using the term in its wid 
est sense good cultivation will be found to be the 
best protection that the farmer or gardener can offer 
his crops against insects,’ and good cultivation in- 
cludes the destruction of weeds In many countries 
the importance of destroying weeds has long been 
officially recognized, and acts have been passed re- 
quiring the destruction of specified weeds. In Great 
Britain, however, the only laws of the kind refer to 
Ireland and the Isle of Man 
THE PREVALENCE OF WEEDS 

We have said that some highly farmed lands are 
more or less weedless, but it is undoubtedly true that 
most farms are far more weedy than they either ought 
to be or need be In the third week of August, 1909, 
we found in an area of perhaps a hundred square 
yards of a wheat field no less than twenty-nine species 
of weeds, the majority of which were among the 
most troublesome of all (including the species illus 
trated in Figs. 1, 5, 6, and 8) Similar cases could 
be quoted. We consulted twenty-nine experts in dif- 
ferent parts of the country, from the North of Scot- 
land to the South of England, and species of “couch 





Fic. 3 Petty Spurge (Euphorbia Peplus), Natural 
Size. This Weed is Very Common and Plentiful 
in Some Districts It Appears to be Protected 
From Spray Fluids by a Glaucous Bloom on 
the Leaves. 


or twitch” were included thirty-two times among the 
six worst weeds of arable land, charlock and runch 
twenty-eight times, docks sixteen times, thistles six- 
teen times, coltsfoot thirteen times, and so on. As 
regards grass land, thistles were regarded as the 
worst in twenty-two cases, buttercups sixteen, York 
shire fog (Holcus lanatus and H. mollis) nine, docks 
eight, and so forth These figures show that the 
species named are not only widely distributed, but in 
the cases mentioned are real pests of farmers. In good 
garden soil, well cultivated for three years, we found 
one thousand and fifty seedlings in a square yard on 
May 17th, 1909, and of these seedlings six hundred 
and fifty-four were those of creeping buttercup, one 
hundred and seven Poa annua, and sixty were a 
species of dock Many seedlings were subsequently 
Plenty of other 
evidence as to the prevalence of weeds could be ad- 
duced 


destroyed on the same square yard 


THE HARM DONE RY WEEDS. 

Many pages could be written dealing with the losses 
caused by weeds, but the matter can only be briefly 
mentioned here It may be stated, however, that 
weeds take up the space which should be occupied by 
the cultivated plant; weeds rob the crop of food and 
moisture, and of air, light, and heat; they hinder 
thorough cultivation, harbor injurious insects and 
fungi, are parasitic on crops, may be poisonous, stop 
up drains, and their seeds may very seriously reduce 
the value of those of agricultural plants, which hence 
require very thorough cleaning, involving consider- 
able expense. In short, the cash losses due to weeds 
are very serious. The following examples will suf- 
fice 


*Farm and Garden Insects, p. 30, 


(1) The nitrogen in the dry matter of Persicaria 
(Polygonum Persicaria) was found to equal nearly 20 
per cent of albuminoids.* 

(2) A twenty-five bushel crop of wheat was found 
at the Agricultural Experiment Station of Cornel] 
University to transpire (during growth) five hun 





Fic. 4.—Corn Cockle (Agrostemma Githago L.) 
2/3. Not Only a Weed in the Usual Sense, but 
it is Poisonous in a Degree. Spraying is Partly 
Effective and Generally Prevents Seeding (See 
Text). 

dred tons of water. Weeds probably transpire to a 

somewhat similar extent. 

(3) Charlock (Sinapis arvensis L.) and other cru- 
cifers are hosts for the Turnip Flea Beetle or “Fly” 
(Phyllotreta Turnip Gall Weevil, 
(Ceutorhynchus sulcicollis), the Diamond-Back Moth 
(Plutella Finger-and-toe Turnips 
(Plasmodiophora brassice Wor.), Peronospara parasi- 
tica De Bary, and other pests. 

(4) Wollny has placed the annual loss of crops due 
to weeds in Bavaria at an average of 30 per cent.‘ 
Korsmo found the percentage loss in money value on 
a weedy compared with a clean plot of barley to be 
46 per cent, and in the case of potatoes 49 per cent. 
Experimental plots at University College Farm, Read- 
ing, showed that with two hoeings only after “sin- 
gling” mangolds yielded over thirty-seven tons per 


nemorum), the 


maculipennis), 





Fic. 5—Field Mint (Mentha Arvensis L.) X %. Pest 
of Arable Land, and Most Difficult to Eradicate 
Owing to the Creeping Root-Stocks, 


acre, but when unweeded the yield was only slightly 
over sixteen tons per acre. 

(5) If the real value of agricultural seeds, owing 
to impurity and low germi. *ting power, be only 76 
per cent., then the (initial) es in cash would be 
24s. ($5 ) in £5 ($24.25) il muught at the rate 
for best seed. 

THE DISTRIBUTION OF WE “DS. 
Regarding the manner in which weeds are distrib- 





Stutzer and Seidler, Fiihling’s Landw. Zeitung, June 15th 
1908, p. 429 

‘Fr. Maier-Bode, Die Bekampfuna der Acker-Unkrauter. 

*Jidsskr. Nordske Landbr. 10 (1903). 
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u it may be said shortly that the seeds are scat- 


t | in the same general way as with other wild 
j :—by transportation through the agency of man, 
rai.ways, shipping, and so on; by rivers and floods, 
by irds and wild animals, by wind (owing to ex- 
tr lightness of the seeds or to their bearing flight 
ol s), and by seeds adhering to animals (or man) , 
by eans of hooks, and so forth. In other cases 
bi n portions of the rootstock may be transported 


and give rise to new centers of infestation. 
CO-OPERATIVE DESTRUCTION OF WEEDS. 

We may now consider the means at the disposal 
of the farmer for the purpose of destroying weeds, 
and all may be covered by co-operation, which should 
be devoted to: (1) The supply of pure seeds, free 
from the seeds of weeds; (2) the mechanical destruc- 
tion of individual species which may -prevail in a 
given district, by means of the ordinary routine 
methods practised on the farm, as well as by special 
measures; and (3) the destruction of weeds by spray- 
ing . 

if farms are to be kept free from weeds, and farm- 
ers are to be prevented from causing infestation of a 
neighbor’s farm by neglect of their own, it must be by 
compulsory eradication or by co-operation — farmers 
must work together. 

Regarding (1) it is clear that a combination among 
say fifty farmers in a district will enable them to 
purchase large lots of high-class seeds at a fair price, 
under guarantee, and to have them sampled and 
tested. A pure seed supply will thus be insured. 

In relation to (2) it may be suggested that mechani- 
cal destruction should include co-operative eradica- 
tion of docks and thistles by the use of docking irons, 
spuds, thistle cutters; regular cutting of many weeds 
by hand and by power machines; cutting of weeds on 

















Fic 6.—Knot-Weed (Polygonum Aviculare L.) Re- 
duced. A Serious Trouble to Farmers. Often 
Oceurs in Incredible Quantities on Light Sandy 
Soils. 


waste lands and roadsides to prevent the formation 
and distribution of seed; the collection of seed shed 
at harvest time by the use of box attachments to reap- 
ers and binders; thorough cleansing of thrashing 
machines before they go to the next farm; co-opera- 
tive purchage and use of surface weeders like the 
poppy killer, American weeder; and so forth. A year 
or so ago Dr. Ewart, government botanist of Victoria, 
suggested ° that school children should be offered prizes 
for collecting certain weeds. A _ police magistrate 
offered prizes, and 12,000 plants of Ragwort (Senecio 
Jacoboea) were brought in during the first four days, 
the number quickly rising to 20,000 plants. 

(3) The destruction of weeds by spraying is of 
most interest, and is dealt with below. 

THE DESTRUCTION OF WEEDS BY SPRAYING. 

It is only in recent years that attempts have been 
systematically made to destroy weeds by means of 
chemical substances, these having been chiefly applied 
in the form of simple solutions. The method appears 
to have originated in France, where M. Bonnet 
found,’ about 1896, that a solution of copper sulphate 
destroyed charlock (Sinapis arvensis L.) without per- 
manently injuring the cereal crop among which it 
grew.® Attention was directed to this fact in the 
press, and a host of experimental trials was soon 
conducted, the result being that the facts were quickly 
established, and in 1900 a leaflet on the destruction of 
charlock by means of spraying with the sulphates of 
iron and copper was issued by the Board of Agricul- 
ture. Forty gallons of a 4 per cent solution of copper 





*Jour. Dept. Agric., Victoria, 1908. 

‘Jour. d’ Agric. Pratique, 1897. 

‘As noted below, Mr. HI. L. Bolley started spraying investi- 
gations in the United States in 1896, and says they were ver- 
haps the firs, experiments of the kind conducted in any 
country. 
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sulphate, or a 15 per cent solution of iron sulphate, 
may be sprayed over an acre of the crop when the 
charlock is about three inches high, and if the opera- 
tion be properly performed during suitable weather, 
the weed will be destroyed and the cereal remain prac- 
tically uninjured. 





Fic. 7.—Spurrey (Spergula Arvensis L.) X 2/3. 
This Plant is One of the Most Troublesome Weeds 
on Light Sandy Soils. Being an Annual it is Only 
Necessary to Prevent the Ripening of Seed. It 
Has Been Found That a 5 Per Cent Solution of 
Copper Sulphate Destroys It. 


It is believed that the rough, broad, more or less 
horizontal leaves of charlock catch and retain the solu- 
tion, while the narrow, smooth, practically vertical 
leaves of the cereal throw it off, and hence are not 
damaged. In this connection there is room for further 
investigation, and it may be commended to the chem- 
ist and botanist alike as a source of interesting re- 
search. 

Since the introduction of spraying for the destruc- 
tion of charlock, a number of experiments has been 
carried out, and many investigators have made trials 
with a variety of plant poisons, the effects of which 
have been observed when applied to a number of spe- 
cies of plants. Though the results are interesting and 
some information has been obtained, they are by no 
means conclusive, but it will be useful to refer here 
to some of the experiments and their results. 

In the course of experimental work in spraying 
charlock (Fig. 1) with iron sulphate, in 1898, it was 
found by Prof. Somerville® that both at the North- 
umberland County Farm, Cockle Park, and in the 
grounds of the Durham College of Science (New- 
castle-on-Tyne), all rough-leaved plants, such as this- 
tles, and, to a lesser extent, coltsfoot (Tussilago 
Farfara L.), were crippled; while glaucous plants, 
like species of Chenopodium, were not affected. 

It is well known that broad-leaved plants are often 
scorched when nitrate of soda is broadcasted on them. 
It was stated ten years ago that a solution of 15 to 
40 per cent of nitrate of soda and sulphate of am- 





Fic. 8.—Black Bindweed. (Polygonum Convolvulus L.) 
< 2/3. A Most Mischievous Annual, the Twining 
Branches of Which May be Several Feet Long 
and Drag Down Cereal and Other Crops. Partly 
Destroyed by Spraying With Copper and Iron 
Sulphate, Seeding Being Largely Prevented. 


monia sprayed on young charlock plants in the early 
“rough lez * stage caused them to begin to wither in 
a couple o, hours. Chloride of potassium is said to 
have a sin lar effect on charlock when applied in 
solution. 


The Field, July 9th, 1898. 


About seven years ago Mr. G. F. Strawson stated ” 
in regard to copper sulphate that: “It is now ad- 
mitted that mangolds, as well as beans, peas, tares, 
wheat, oats, and barley can be sprayed without in- 
jury, and the charlock among them destroyed, and 
that the spraying does no harm to the young grass 
seeds, clover, sainfoin, and so on, growing in the 
crop.” Evidence on this point, however, is conflict- 
ing, as we shall see, and in Germany, V. Riimker, 
only last year, held that spraying sugar beets with 
sulphate of iron is hazardous." (There may be some 
difference in sensitiveness between mangolds and 
sugar beets, and also in the methods of spraying.) 
Only this summer Mr. Strawson repeats that man- 
golds have been constantly sprayed during the last 
seven or eight years, and that he has never heard 
of a single instance where the crop was appreciably 
injured. He also repeats that corn, tares, sainfoin, 
clover, beans (and peas in most cases), can be safely 
sprayed with pure copper sulphate to eradicate char- 
lock.” The statement regarding mangolds was con- 
firmed a week later in the same journal by another 
writer. 

A good deal of experimental work in spraying has 
been conducted at the North Dakota Agricultural Ex- 
periment Station by Mr. H. L. Bolley, and some of 
his results are interesting.“ His experiments com- 
menced in 1896 with copper sulphate and mercuric 
bichloride, and the results in killing charlock with- 
out injury to wheat are described as surprisingly 
successful. Bolley found that the best time to spray 
is when the crop and weeds are making rapid growth, 
that slow-growing weeds are hard to kill, and that 
the more succulent the weeds the more easily are 
they destroyed. Sodium arsenite in preliminary ex- 
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Fic. 9.—Yorkshire Fog. (Holcus Lanatus L.) A 
Great Trouble in Many Pastures. Very Common 
and Widely Distributed. A Hairy Grass Refused 
by Stock. 


periments was usually much more efficient as a weed 
destroyer than the sulphates of iron and copper; it 
acts quickly, destroying the weeds (apparently char- 
lock and “king-head’”’), even though rain follows with- 
in a few hours. Referring to the two sulphates Bolley 
concludes (in Press Bulletin No. 27, 1907): “These 
substances are recommended here for mustard and 
king-head, and will dispose of other annual weeds 
which they thoroughly wet, including Red River weed, 
common rag weed, and pepper grass, and will much 
weaken and retard the development of the French 
weed, wild buckwheat, black bindweed, rose bushes, 
wild docks, Canada thistle and many other of the 
destructive weeds which invade cereal crops.” In 
Bulletin No. 80 (1908) Bolley shows that at the North 
Dakota Station they have successfully used, in vari- 
ous sorts of weed eradication work, common salt, 
sulphate of iron, sulphate of copper, corrosive sub- 
limate, and sodium arsenite, but because of its cost 
and its extremely poisonous character the corrosive 
sublimate (mercuric bichloride) is not recommended 
for weed killing, while the arsenite must be used 
with great caution. 
(To be continued.) 


Tinning Large Articles of Copper, Brass, Cast and 
Wrought Iron (according to Bonsfield).—Pickle the 
articles in dilute sulphuric acid. Then place them for 
8 hours with 64 parts of zinc in pieces in a composition 
heated by steam to 158 deg. F., and made by dissolv- 
ing 15 parts of cream of tartar in 3,200 parts of water. 
Neutralize with 2 parts of precipitated chalk and add 
7 parts of tin-salt dissolved in 320 parts of water. 





“Fifth Annual Report on the Destruction of Charlock in 
Corn Crops in 1903. 

“Deut. Landw. Presse, February 6th, 1909. 

"Parmer and Stock Breeder, June 13th, 1910, 

“Press Bulletin No, 9, 1903, i 
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Correspondence. 


Solar Power 
To the Editor of the Sctentiric AMERICAN 
I have read with much interest the articles appear- 
ing in the Screntieic American of January 21st, 1911, 
and the Screntiric American Suretement for January 
Zist, 1911 
in the Screxrivtc Amertcan I had read them in one 


Previous to the reading of these articles 


of the London scientific papers 

You head the article in the Screnriric AMERICAN as 
follows: “Whereas Fessenden assumes that water can 
be raised by the sun’s rays to its boiling point, the 
highest temperature which is mentioned in scientific 
literature within our knowledge is 65 deg. Cent. or 
149 deg. Fahr.” 

We have in an actual business way anticipated 
practically everything Prof. Fessenden writes about 
To prove this, we are sending you one of our cata- 
logues published some three or four years ago. Since 
the publication of this catalogue, we have greatly im 
proved the absorbing qualities of our heater, and have 
greatly simplified the construction 

We have spent $75,000 in the commercial exploita- 
tion of the sun's rays, and have built six different 
sun motors, and have proved them out in an abso 
lutely scientific way Prof. R. C. Carpenter of Cor 
nell University has gone into the matter slightly, 
and admits that what we say is true as far as he 
can go Mr. A. S. E. Ackermann, M.E., of London 
has tested the steam-producing qualities of our sun 
heater by actual careful tests spreading over three 
different experiments, and he has indorsed the fact 
that we can get the amount of steam out of the 
amount of area which we have assumed 

You are no doubt right that you have not seen 
higher temperatures than 149 deg. Fahr. in scientific 
literature. The fact, however, remains that we have 
obtained in this high latitude an apex temperature of 
267 deg. Fahr. and the production of 212 deg. atmos- 
pheric steam is an easy matter for us on any clear 
sunshiny day in this high latitude In the tropics, 
where we intend to use the sun engine, we will no 
doubt get greatly higher temperatures than this In 
this latitude in summer time, between 10 o'clock in 
the morning and 
pheric steam (212 deg. Fahr.) can be produced in 


o'clock in the afternoon, atmos 


paying quantities 

The problem of constructing a sufficiently cheap 
sun-heat absorber is not a serious one We accom 
plished this over three years ago. The problem was 
to find a steam engine which will use the steam (or 
boiling water) produced by the sun-heat absorber in 
a proper way The assumption that a low-pressure 
turbine will do this is entirely wrong It is true a 
low-pressure turbine will run with the steam generated 
directly, or with the steam caused by the evaporation 
under a partial vacuum of a 212-deg. temperature 
water 

Owing, however, to the impossibility of getting a 
turbine to work with proper efficiencies with such 
widely varying quantities of steam, we have given this 
idea up after trying three different turbines 

We were therefore compelled to invent a_ low- 
pressure reciprocating engine, which uses with equal 
efficiencies (based on the thermal efficiency) the 
steam produced by the sun's rays at all times of the 


day from 7 o'clock in the morning until o'clock in 


the afternoon in the tropics 

We have reason to believe that we are the only 
ones who have ever actually built practical sun-power 
plants. Everything we have thus far heard from has 
either been fictitious, or has been based on a very 
short and erratic series of operations and many 
breakdowns 

We have unquestionably solved the problem of 


producing sun power. However, we have found that 


in order to produce sun-power plants of 25 hors 
power and over up to 100,000 horse-power—the 
larger the better—the total cost of construction per 
brake horse-power, including everything, is $300 
This will produce a power plant which gives fuel 
for absolutely nothing, cute down the labor to less 
than a quarter, and cuts down the wear and tear to 
less than one-tenth of the best modern steam plant 

Counting the interest on the investment, we find 
that we can compete with $3 coal in the tropics at 
this stage of our knowledge We cannot expect to 
bring sun power at once to an apex We see many 
ways ahead of cheapening construction and increas 
ing efficiency; and have no doubt that another ten 
years of experience wil! enable us to compete with 
$1! coal in the tropics 

It must be remembered that a sun-power plant, 
which in the tropies can compete with $8 coal (count 
ing in the greater interest cue to the greater invest- 
ment), is at the present moment a very good commer 
cial investment There is room for a million horse 
power in the true tropics, where coal is above $5 per 
ton, and room for easily an equal amount where coal 


is from $5 to $20 per ton. Those are, of course, the 


places where the first sun-power plants will be ex 
ploited 

Prof. Fessenden’s idea of storing power by pump- 
ing water to a great height in tanks, is correct as 
far as it goes. But we can store a much greater power 
at greatly less expense by storing up the boiling water 
in the manner shown in our catalogue. 

The sun engines which will be built during the 
coming five to ten years will be mainly irrigation 
engines, where the quantity of water pumped need 
not be of necessity steady during the twenty-four 
hours. If the sun-power plants are used for irriga- 
tion, the problem becomes much simpler because, in 
the first place, the water used for irrigation can be 
pumped through the condenser and then into the 
reservoir or on to the land, and then the atmospheric 
steam evolved can be used direct in the peculiar recip- 
rocating engine which we have invented. 

We have invented a reciprocating engine which has 
on low pressures far greater economy than any tur- 
bine or reciprocating engine. Prof. Carpenter tested 
this engine very thoroughly, and from his report dated 
February 24th, 1910, I will quote the following: 

“I do not know of any other type of prime mover, 
steam engine, or turbine, having the same capacity, 
which could have done as well. I should certainly 
have expected 20 to 30 per cent higher steam con- 
sumption from any other piston engine, and 50 to 60 
per cent from any steam turbine of the same capacity.” 

On sending Prof. Carpenter's complete report to 
London for the purpose of securing money, the Lon- 
don company sent over here Mr. A. S. E. Ackermann, 
B.Se. (Eng.), A.C.G.1., A.M.I.C.E., M.R.S.I., who went 
over Prof. Carpenter's tests, and showed an even better 
steam economy, owing to the fact that he ran his 
engine to higher power by increasing the number of 
revolutions Mr. Ackermann’s best result was 26.5 
pounds of steam at atmospheric pressure per brake 
horse-power 

Remembering that the engine tested was only a 30- 
horse-power reciprocating engine, you will find this 
economy quite remarkable. There are few 800-kilowatt 
turbines than can equal it, and the most of the 800- 
kilowatt turbines this little 30-horse-power reciprocat- 
ing engine has beaten. When the size of this engine 
is brought to the 800-kilowatt mark, the economies 
would, of course, be much greater. 

To recapitulate, we have this much-desired sun- 
power idea above the experimental stage; and we 
are going into the construction of actual working 
engines We are now constructing a 25-horse-power 
sun plant which will be ready for testing on July 1st 
of this year, here in Tacony It will be run until 
everything is found correct, and then sent to Cairo, 
Egypt, and tried there 

The reason why we can count on certain results 
is, that this will be the final one of a long series, 
all of which gave good results, and every succeed- 
ing one of which was better than the previous one 
The great handicap that the sun-power inventor has 
is that the ordinary business man will not invest 
money in a scheme of this kind until he has been 
most convincingly shown. The money used hereto- 
fore has come from myself and personal friends, who 
have made good dividends from other inventions 
made by me 
There is a great similarity between sun power and 
aviation You will at once admit that any business 
man, approached several years ago with a view of 
purchasing stock in a flying-machine company, would 
have feared the sanity of the proposer. After it has 
been shown conclusively that it can be done, there 
is now no difficulty in securing all the money which 
is wanted, and very rapid progress in aviation is from 
now on insured We will have to go through this 
same course 

You have published in your paper a great deal of 
my work, and a number of my inventions, for instance, 
the building of the City Hall tower of Philadelphia; 
the wire glass machines; the Simplex piling opera- 
tions; the wool-degreasing machines; and you did 
publish my first ether sun engine 

Philadelphia, Pa FRANK SHUMAN. 

American and Argentine Dreadnoughts 
To the Editor of the Sctentiric AMERICAN: 

The interesting article in the June issue of the Navy 
and the reply thereto in the Screntiric AMERICAN of 
August 27th concerning the relative merits of the Ar- 
gentine battleships “Rivadavia” and “Moreno” and the 
American battleships “Wyoming” and “Arkansas,” give 
rise to many interesting comments. 

Whether the “Rivadavia” or the “Wyoming” will 
prove to be the better vessel cannot be positively de- 
cided until the two vessels have been launched and 
completed. Still, with the data at hand, one can see 
that the estimated speed of the “Rivadavia” (22% 
knots) is two and a half knots greater than * iat of the 
Wyoming.” This in itself is a heavy h adicap on 
the American vessel, and would put her in an inferior 
class when speed alone becomes the issue 

Turning to the displacement, we find nat the Ar- 
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gentine vessel has the advantage by 2,957 tons over the 

Wyoming's” displacement of 27,243 tons. The coal! 
supply of the “Rivadavia” (4,000 tons) is three-quarters 
greater than that of the other vessels. This would 
enable them to keep the sea longer, besides allowing 
a wider radius of action. 

In the event of a naval campaign by a squadron of 
“Rivadavias” against a squadron of “Wyomings,” the 
greater radius of action and superior speed of the 
former might decide the fate of a campaign, and com- 
pel the slower vessels to adopt a more cautious plan 
of attack, so as to husband their inferior resources. 

Maneuvers in naval warfare are often as decisive 
as a pitched battle, and far less expensive in the mat- 
ter of blood and treasure. The presence of a “fleet in 
being” has often changed the entire nature of a cam- 
paign, as in the case of Lord Torrington. After the 
battle of Beachy Head in 1690, that officer’s disposition 
of his fleet no doubt prevented De Tourville, the 
French admiral, from moving troops across the chan- 
nel into England. Again, during the Russo-Japanese 
war, Admiral Essen’s Vladivostock squadron raided 
the east coast of Korea, and sank several Japanese 
transports. Subsequently, these fast vessels moved 
over to the Pacific coast of Japan, and threatened 
Yokohama. Although these movements did not make 
Togo release his grip on Port Arthur, or compel Oyama 
to abandon the advance on Liao-Yang, Kamimura’s 
Japanese squadron was compelled to remain in the 
Straits of Tsushima, so as to protect the troopships 
going to Manchuria. Kamimura’s four armored 
cruisers would have been a welcome aid to Togo at 
the battle of August 10th, 1904. Had fortune con- 
tinued to favor Essen and Bezobrazoff they might have 
accomplished a great deal more, and perhaps changed 
the character of the war. 

Again, in our war with Spain, the formation of the 
Eastern Squadron under Commodore Watson for a 
descent on the Spanish coast helped to compel the slow 
Spanish fleet to abandon the voyage to Manila and re- 
turn to Spain. Watson’s fast squadron, although it 
never left West Indian waters, nevertheless had a 
powerful influence in bringing the war to a close. In 
this way it can be easily seen that the fast Argen- 
tine vessels would possess considerable advantage over 
their American contemporaries when operating against 
each other. 

In the matter of the fire superiority, the vessels are 
equally armed in the main batteries, but the arrange- 
ment of the turrets gives the “Wyoming” a weaker 
head-on fire than the “Rivadavia.” The former_ves- 
sel can train only two turrets directly ahead on a line 
with the keel, while the latter can support her two 
forward turrets’ fire by the two midship turrets, one 
on each side of the vessel. These have an arc of 
forward fire of ninety degrees. In the American ves- 
sels the two midship turrets have only an arc of fifty 
degrees forward fire, and they would thus become 
masked as the line of fire became dead ahead. 

Turning to the broadsides, the two vessels are prac- 
tically equal, while in their stern fire almost the same 
condition prevails. In the latter case, four turrets 
would have a direct fire. On the American vessels, the 
line of fire would be on a line with the keel, while on 
the Argentine vessels the stern fire would be as pow- 
erful as the forward fire, and owing to her echeloned 
turrets amidships, the fire superiority would be identi- 
cal. Hence as long as the echeloned turrets remained 
intact, the “Rivadavia” could fight on her own terms, 
while to equal her the “Wyoming” would have to pre- 
sent her stern fire, or else maneuver into a broadside 
position and rake her opponent. 

When we come to the matter of armor protection 
we can simply keep in mind Admiral Farragut’s 
maxim, “The best protection against an enemy’s fire 
is a well-directed fire of your own.” Armor, while 
essential, is not absolutely a security against gun fire, 
when we consider that the heaviest shot are capable 
of penetrating very thick armor. 

In the event of battle, good seamanship together 
with good tactical management and gunnery would 
decide the affair, although it clearly appears that the 
“Rivadavia” would have the advantage at the start. 

Brooklyn, N. Y. GERALD ELLIs Cronin. 


A handy way to remove a wood screw that has stuck, 
and is so tight that there is danger of twisting off the 
head, is as follows: Heat a poker or a piece of round 
iron red hot, and hold it against the screw head for 
a little while. Wait a few minutes for the screw to 
cool off, when it will be found that the screw can be 
removed quite easily with the same screw driver that 
just previously would not perform the work. The 
explanation is simple. The red-hot poker heats the 
screw; the screw expands, and makes the hole it is 
in just a bit bigger. The screw then cools down and 
resumes its original size, leaving the hole in the wood 
a size larger. The writer has given this little kink 
a fair test in taking screws out of some oak boards 
that were built in a refrigerator where the wood had 
become set around the screws. 
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A printed copy of the specification and drawing 
of any patent in the foregoing list, or any patent 
in print issued since October 4th, 
furnished from this office for 10 cents, provided 
the name and number of the patent desired and 
Address Munn & Co., 
361 Broadway, New York. 

Canadian patents may now be obtained by the 
inventors for any of the inventions named in the 
For terms and further particulars 
=— Mana & Co., Inc., 361 Broadway, New 
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Some Mountain Winds and Their Names 


“ 


. 
ris march of human knowledge is from the pat 


ticular to the general, and the nomenclature of science 
moves in the same direction. The individual manifes 
tations of a natural law are first observed, and separ- 
ately named; the law itself comes to light later, through 
the process of induction, and science then finds itself 
burdened with a multitude of names for one and the 
same phenomenon 

This fact is well illustrated in the history of wind 
nomenclature In the modern scientific classification 
of winds, a score of names suffice for them all; in an 
earlier generation, Aeolus ruled over a populous king 
dom, and his subjects possessed, for our forefathers, 
an individuality that was expressed in a nomenclature 
of bewildering magnitude. The wind called Euro 
clydon” was, to St. Paul and his contemporaries, an iso 
lated and distinct entity that no one thought of linking 
up with the general atmospheric circulation of the Med 
“herald of the sea” thought it 


iterranean; and Milton's 


every gust of rugged wings 
when he might better have 


, to the center of 


necessary to question 
about the fate of Lycidas, 
applied at once to headquarters; i. e 
the cyclonic storm that was sweeping the British seas 
when the unfortunate young Cantabrigian came to 
grief 

We now know that all mountain winds can be classi- 
fied as (1) local breezes, of diurnal period, and (2) 
local modifications of more general winds. To the 
former class belong (a) the normal mountain and val 
ley breezes, due to the alternate heating and cooling of 
the valley-bottom and the mountain slopes, and blow 
ing up-valley by day and down-valley by night; (b) 
breezes of reverse direction—down-valley by day and 
up-valley by night—which occur when the circulation 
of a valley is overpowered by the more active circula 
tion of an adjacent valley—a phenomenon of which the 
‘Malojawind” of the Upper Engadine is the classic ex 
ample; and (c) down-cast diurnal winds which occur 
when the mountain-sides are covered with snow and 
ice, and hence are colder than the surrounding air. 
Winds of the last class are typified in the nevado 
storms of the Andes, described by Moritz Wagner, and 
I propose to call these snow-winds, in the absence of 
any other well-established generic name. Such winds 
are, as Hann has told us, regularly observed at the foot 
ot glaciers on warm days 

Of the general winds that take on special character- 
traverse a*mountainous country there 
each of which bears the name 
These are the 
foechn winds, or foehns, and the bora winds, which 
might, with propriety, be Both the foehn 
and the bora are descending winds, or fall-winds; but 
while the former is intensely heated and dried in the 
which blows from a 


istics when they 
are two important groups, 
of its most prominent representative. 


called boras 


process of its descent, the latter, 
cold inland mountainous region to a relatively warm 
coast, although also warmed to some extent, retains 
the character of a cold wind. The explanation of these 
processes is given in every treatise on meteorology or 
physical geography, and need not be repeated here 
The alternating day and night breezes of mountain 
valleys may be so gentle as to escape notice, or so 
strong as to excite interest and wonder, according to 
the configuration of the valley and the sharpness of the 
contrast between the diurnal and nocturnal tempera 
tures. Before the days of scientific generalizations on 
breezes as were especially 


individual 


this subject, such of these 
strong and regular were apt to be given 
names, a great number of which still survive. 

The local winds of the western Alps were first thor- 
oughly studied about seventy years ago, by J. Fournet, 
and to him we are chiefly indebted for our knowledge 
nomenclature The most famous of these 
breezes is the pontias. This is a cold nocturnal wind 
blowing out of a narrow valley that opens upon the 
plains of the Rhone near the town of Nyons, which once 
bore the sobriquet Pontias, due to the presence in its 
neighborhood of an old Roman bridge (pons). This 
ventus portiacus—also called le vent de St. 
d’Arles—has been known from time immemorial, and 
was the subject of many speculative disquisitions be 
fore modern science was brought to bear upon it. Tra- 
origin of this wind to the benefi- 
s, who is said 


of their 


Césarce 


dition ascribes the 
cence of St. Cwsarius, Archbishop of Arle 
brought it from the sea in a glove for the 
fertility of the valley. In 


to have 
purpose of improving the 
reference to this legend an alternative etymology of 
the name pontias derives it from the Greek and Latin 
peasants claim that the olive 


produce fruit of a 


pontus, the sea The 
trees upon which this wind blows 
superior quality, and that-its cessation is an omen of 
pestilence 

In the same valley with the pontias the up-valley day 
a name which Fournet tells us 


however, derives 


breeze is called vesine, 
means “bad wind Good authority, 
this word from the name of a former division of Prov- 
ence, viz., Venaissin, from the direction of which the 
wind blows. 

Another local breeze of the French Alps is the solore 


which blows at Saillans, along the narrow 
Dréme. Its diurnal periodicity is ex 


or solaure, 
valley of the 
pressed in the name, which is equivalent to solis aura, 
sun breeze.” To the Alps also belong the 
vent du mont Blanc (“Mont Blanc wind”); the aloup 
de vent (“wind wolf’), blowing by night down the val- 
ley of the Brevenne; and the joran; blowing down from 
the Jura mountains (whence the name) to the shore of 
Lake Geneva. The joran, Forel tells us, does not blow 
wind does, viz., the 


western 


out onto the lake; but another 
morget, which is not a mountain breeze, but a regular 
nocturnal land breeze, alternating with a diurnal lake 
breeze called the rebat. The morget and the rebat are 
the homologues of the alternating land and sea breezes 
of ocean coasts. The morget is named from the town 
Morges; rebat is evidently from the French rebattre, 
in some one of its senses. 

The Italian lakes are especially rich in local wind 
names, only a few of which can be mentioned here. On 
lake Como the day breeze, blowing toward the head of 
the lake, is called la breva; the opposite night breeze 
tivano. On Lake Garda, and in the neighboring Etsch 
valley, the regular day breeze, blowing up-valley, is 
the ora—probably an archaic form of the Italian word 
“breeze.” The northerly night breeze is called 
sover or sopero, i. e., “upper wind”; just as on the lakes 
of the Austrian Salzkammergut the night wind, blow- 
ing from the upper end of the lake, is called Oberwind, 
its opposite, by day, being the Unterwind or Nieder- 
wind. Lake Garda has a score of other wind names, 
a list of which is given by F. Denza in his Italian ver 
sion of Scott’s “Elementary Meteorology,” on page 498. 

Of the many other local breezes that have special 
names I shall mention only the Wisperwind, the cold 
night breeze that blows out of the valley of the Wisper, 
a small affluent of the Rhine, and the Erlerwind, which 
biows in the Inn valley, north of Kufstein, in the Tyrol. 

Turning now to winds belonging to the more exten- 
systems of the atmosphere, we come 
first to the foehn, which is undoubtedly the most in- 
teresting of mountain winds. The word foehn became 
naturalized in English before the Gtrman umlaut lost 
its “e,” and the old spelling is generally retained in 
English texts, though the modern German form fdhn is 
also met with. An argument in favor of the older form 
is the fact that the transition from fohn to fohn would 
be temptingly easy; at least to cis-Atlantic writers 
and especially to cis-Atlantic printers—and antiquated 
German is preferable to a barbarous anglicization. 
Fon is an alternative spelling in German. 

The history of the word foekn has been traced by R. 
Billwiller, and is a striking illustration of the vicissi- 
tudes that many wind-names have undergone. in the 
classical Latin wind-rose the west wind was called 
favonius, i. e., the “beneficent wind” (from the verb 
faveo); so called because it brought mild weather, 
melted the snow in spring, and promoted the growth of 
While to the mariner, in all ages, the direction 
is its most important char- 
acteristic, the agriculturist is more interested in its 
physical qualities and their effects; it is therefore not 
surprising that the Italian peasants who migrated to 
the northern slopes of the Alps transferred the name 
fuvonius to the wind that had the physical character- 
istics of the west wind in Italy, and this was the warm 
wind from the south. In the Rhaeto-Romanic dialects 
favonius became favougn, favoign, fuogn, fuin, etc., 
later Germanized into foehn. The evolution of the 
word, however, did not stop here. When the scientific 
study of the foehn was begun, its high temperature 
was accounted for by the hypothesis that it was a 
sirocco wind from the African deserts, which, after 
traveling northward at a great altitude, was in some 
manner brought down to the earth after passing 
the Alps. Dove thought it was an anti-trade wind 
from the Caribbean Sea. So far the name belonged ex- 
clusively to the Alpine region. The true theory of the 
foehn was given by Espy, and more fully by Hann; it 
was discovered that the foehn was simply a descending 
air current, heated by compression, and dry in conse- 
quence of having lost its moisture through condensation 
and precipitation during a previous ascent. Given this 
conception of the foehn, it was inevitable that the same 
phenomenon must occur in other parts of the world; 
and it was, in fact, found that the foehn is fairly com- 
mon in mountainous regions everywhere, and has in 
been given local names—chinook in west- 
ern America, zonda in Argentina, autan in the south 
of France, etc. Thus foehn became a generic name for 
a very numerous class of winds. In its widest exten- 
sion the word is not even limited to mountain winds, 
but is applied to any current of air that is heated and 
dried by compression during descent, and meteorolo- 
gists to-day write of the “anticyclonic foehn” that gives 
warm weather and clear skies to the belt of descend- 
ing air bordering a barometric depression. 

The Alpine foehn has a large nomenclature, both 
scientific and popular. A “wilder Féhn” is especially 
violent, a “Dimmerfiéhn” relatively weak. The foehn 
wall (Féhnmauer) is the fringe of cloud that forms 
along the crest of the mountains over which a foehn is 


aura, 


sive circulatory 


plants. 
from which a wind blows 


many cases 
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blowing. “Foehn sickness” is alleged to be experienced 
by some people during the prevalence of this wind. The 
foehn is nicknamed “Schneefresser” (“snow eater”), be- 
cause it causes the snow to disappear with marvelous 
rapidity; the Alpine peasants have a saying that a 
day of foehn is as good as a fortnight of sunshine. The 
name eater” is likewise applied in western 
America to the chinook. In northern Tyrol and Vor- 
arlberg the foehn is called “Tiirkenreifer” (“maize 
ripener”); in Graubiinden its sobriquet is “Trauben- 
kocher” (“grape cooker”); in some parts of the Tyrol 
it is “Mailinder,” because it blows from the direction 
of Milan. 

With regard to the American chinook it need only 
be noted here that while the scientific chinook is al- 
ways a foehn, the chinook of popular parlance may be 
almost any warm wind. Similarly, in Argentina the 
name zonda is applied not only to the westerly foehn 
wind, but also to a northerly sirocco wind. As to the 
etymology of these words, chinook is from the name of 
a family of Indian tribes settled along the Columbia 
River, but exactly why their name was applied to the 
wind is unknown; zonda is from the village of Zonda, in 
South America. 

The autan, of southern France, is a recent addition to 
the foehn family; i. e., the fact that it is a foehn has 
only lately been discovered, through the investigations 
of E. de Martonne, professor of geography at the Sor- 
bonne. It is a violent dry wind from the south or 
southeast, prevailing on.the Atlantic slope of Haut 
Languedoc and in eastern Aquitaine, and has been 
found to be really an extension of a moist wind, the 
marin, blowing from the Mediterranean on the opposite 
side of the mountains. 

In a recent letter to the author, M. de Martonne sends 
an interesting piece of information, not heretofore pub- 
lished, concerning the aiuta@n. One of his philological 
colleagues has investigated ‘the etymology of this word, 
and finds that it comes frenmr the Latin altanus, which 
usually meant a wind from-the sea (ez alto). This 
seems to argue that the identity of the autan with the 
marin was recognized from. early times. However, 
this conclusion must not be too hastily accepted, since 
the word altanus was undoubtedly variously applied 
by classical writers; and we have seen, in the case 
of favonius, how easily the ancient names of the winds 
were diverted from their original meanings. 

As to the bora, which, as a generic term, includes the 
mistral of southern France, I shall say only..a-word 
regarding the terminology of the Adriatic bora, which 
is the type specimen of its class. A moderate bora is 
called borina; a very heavy one, deradccia—-and whliorver 
has experienced the ferocity of a boraccia will bear 
witness that the Italian pejorative suffix is fittingly ap- 
plied. The wind blows in violent gusts, called refoli 
or rafiche, and fills the air over the sea with a mist 
of driving spray, the fumarea or spalmeggio. 
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